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ABSTRACT 

One of twelve individualized courses included in an 
automotive repair curriculum, this course covers the theory^ 
diaanosiSr repairr and adinstment of automotive electrical systems. 
The course is comprised of six units: (1) Fundamentals of Electrical 
Systems^ (2) Battery Servicing, (3) Starting Systems, (4) Charging 
Svstems, f5) Ignition Systems, and (6) Liahting Systems. Each unit 
beains with a Onit Learning Experience Guide that gives directions 
for unit completion. The remainder of the unit consists of Learning 
Activity Packages (LAP) that provide specific infor'^ation for 
completion of a learning activity. Each LAP is comprised of the 
followina parts: objective, evaluation procedure, resources, 
procedure, supplemental sheets^ study auide, and a LAP test with 
answers. The course is preceded by a pretest which is dv^signed to 
direct the student to units and performance activities. (LEA) 
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COURSE: ELECTRICAL SYSTEMS 



Electrical Systems covers the theory, diagnoses, repair and adjustment of 
automotive electrical systems. 



RATIONALE: 



The theory and techniques covered in this course will enable you to analyze and 
test, repair and adjust components to restore automotive electrical systems to 
manufacturer ' s speci f i cati ons . 



PREREQUISITES : 

37.03.00.00 Parts & Accessories 



OBJECTIVES : 

Inspect, service and repair automc .ive electrical systems. 



RESOURCES : 

A resource list is attached. 




GENERAL INSTRUCTIONS : 

This course has six units. Each unit has a Unit Learning Experience Guide (LEG) that 
gives directions for unit completion. Each unit consists of Learning Activity Packages 
(LAPs) that provide specific information for completion of a learning activity. 
Pretesting results direct the student to units and performance activities. 

The general procedure for this course is as follows: 

(1) Read the assigned unit LEG for this course. 

(2) Begin and complete the first assigned LAP. 

a. Take and score the LAP test. 

b. Turn in the LAP test answer sheet. 

c. Determine the reason for any missed items 
on the LAP test. 

d. Pro^efd to the next assigned LAP in the unit. 

e. Complete all required LAPs for tlie unit by 
following steps (a) through (d). 

(3) Take the unit tests as described in the Unit LEG 
"Evaluation Procedures". 

Pr1nr.1n*l &tifhnr(t.): C. Schramm/W. 'Osland ** 
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(4) Proceed to the next assigned unit in this course, 

(5) Follow steps 1 through 4 for all required units 
for this course. 

(6) Proceed to the next assigned course.. 

You will work independently unless directed to do otherwise. When questions or 
problems ar'ise, you are expected to discuss them with the instructor. At all times 
remember to follow correct safety procedures during the perfcrmance activity. 



UNIT TITL ES: 

,01 Fundamentals of Electrical Systems 

,02 Battery Servicing 

,03 Starting Systems 

,04 Charging Systems 

,05 Ignition Systems 

.06 Lighting Systems 



EVALUATION PROCEDURE : 

Course evaluation is by pre and post testing using a multiple-choice 
type of test. 

In this course, the course test is used as a pretest to determine 
which units, if any, the student may be able to validate.. The student 
is considered validated for a particular unit if 4 out of 5 items 
are cor'^octly ^ answered for each LAP part on the course pretest 
and that particular unit does not have a performance test requirement. 

For those units with performance test requirements, the student 

must also satisfactorily complete the performance test to validate that 

unit. Unit performance tests val idation procedures are given in the 

"Evaluation Procedure" section of the unit Learning Experience Guide 

(LEG) 

The course test will also be taken by the student as a post test 
to determine any changes resulting from taking all or part of the 
course. 



FOLLOW-THROUGH: 



Go to the first assigned Unit Learning Experience Guide (LEG) listed on 
your Student Progress Record (SPR), 
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1. 
2. 

3. 
4. 
5. 



RESOURCE LIST 
Printed Materials 
Automotive Encyclopedia . Motor Services. 

Auto Mechanics Fundamentals . Martin W. Stockel , Goodheart-Wi 1 1 cox Company, Inc., 
1 9 7 A • 

Auto Service and Repair . Martin W. Stockel, Goodheart-Wi 11 cox, Company , Inc., 1975, 
Motor's Auto Repair Manual . Motor, The Hearst Corporation. 1972 or equivalent. 
Operator's Manuals for test equipment.. 



Audio/Visuals 



Super 8 Sound Films 



1. 
2. 

3. 
4. 
5. 



1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 



DCA Educational Products, Inc. 

Alternator Testing Procedures, Part I (FAA292). 

Alternator Testing Procedures, Part II (FAA302) . 

Charge-Volts Test (FA.'\272) . 

Load Test (FAA26 2). 

Starter Current Draw Test (FAA282) . 

Universal Education and Visual Arts 

Assembling the Alternator (#7816) . 
Assembl ing Rotor to Frame and Pulley (#7815) . 



Assembl 



Install 



ng the Alternator (#7781) 



ng the Drive End Bearing (#7788 ) 



Installing the Slip Ring End Bearing ("^7812) 
Removing the Drive End Bearing (#7787X 1 
Removing Slip Ring End Bearing (#7811]" . 
Removing the Pul ley (#7782) . 
Removing the Rotor (#7783) . 
Replacing Brushes (#7814 ^ 
Replacing a Diode (#7813 



So Your Engine Won't Start (#7969) . 
Testing Diodes (#7785) . 
Testing the Stator and Rotor (#7784) . 
The Magneto (#7970) . 
Using the Diode Test (#7786j . 



I. Automobiles needina 



2. Automobiles with 



ERIC 



equipment 

headlight and parking light repair, 
instrument light repair, 
starting wiring system checked, 
tail light or brake light repair, 
battery needing service, 
defective alternator, 
functioning charging system, 
defective generator, 
ignition system with defective starter, 
defective voltage regulator. 
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3. AVT Systems Super 8 mm Instant Film Loop Player. 

4. Replacement Parts: electrical system. 

5. Supplies: baking soda and water 

battery connection cleaner 
sand paper 
seat cover towel 

6. Tools, Basic Hand: Chisel and Punch Set 

5/32" Pin Punch 
3/16" Solid 

Gauge, feeler (.002" - .025") 

Hammer, ball peen 
HaiTuner, plastic tip 
Handle, speed 
Hex Key Set 

PI iers , diagonal cutting 
Pliers, needle nose 

Scraper, gasket 
Screwdriver, standard (Set 
Screwdriver, phillips (Set 
Screw starter 

Socket Set (3/8" drive) 
extension (3") 
ratchet 

Socket Set (1/4" drive) 
extension (3") 
handle (6" flex) 
ratchet 

Socket, spark plug 
extension (6") 

Wrench, combination (Set) 

>irench, combination ignition (Set) 

7. Tools, general: fender covers 

8. Tools, electrical system: alternator 

battery 

battery cable puller 
battery charger 
charging system 
circuit tester 
generator 
jumper cables 
starter 

test equipment 
voltage regulator 
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COURSE PRE/ ,ST: ELECTRICAL SYSTEMS 



37,04,01,01 

The term magnetic line of force is used to describe: 

a. the invisible magnetic foice involved in a field, 

b. the reaction of charging a battery. 

c. the continuity of a circuit, 

d. why a light bulb will light up through a filament, 

2. In order to obtain a reading on an ammeter it must be connected in: 

a. a series circuit, 

b. a resistance circuit. 

c. OHM circuit. 

d. a parallel circuit. 

3. The accepted theory regarding electricity is termed: 

a. ohm's Law, 

b . Newton ' s Law , 

c. Law of Energ^ , 
Electron Theory, 

4. The diagram* represents: 

a. electricity is removed. 

b. energy in reserve. 

c. ohm's Law, 

d. Law of Eminent Ions. 

5. The negative are<^ of a flow of electricity can be determined by: 

a. the excess number of electrons in an area. 

b. the shortage of electrons in an area. 

c. the way the magnetic field is turning, right or left. 

d. what matter the electricity is made of, 

37.04.02.01 

6. Surplus electrons flow out of a battery from: 

a. positive to negative. 

b. positive to positive. 

c. negative to negative. 

d. negative to positive. 




(Adapted from Auto Mechanics Fundamentals , Stockel, Goodheart-Wilcox, 1975, p. 317) 
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37,04,02,01 (continued) 

7. If battery acid is accidentally splashed on clothing or skin, one should 
flush the affected area with: 

a. soap and water only* 

b. water only. 

c. sulfuric acid. 

d. large amounts of water and then a mixture zf baking soda and water. 

8. Electricity flows out of a battery from: 

a. positive to negative. 

b. positive to positive. 

c. negative to positive, 
d- negative to negative. 

9. Battery acid will burn skin, clothes, and even steel; therefore, if you spill 
some, it is best to wash the area with: 

a. coke. 

b. water. 

c. baking soda. 

d. sulfuric acid. 

10- An automobile battery is constructed of: 

a. 1 or 4 elements. 

b. 3 or 6 elements. 

c. 2 or 5 elements. 

d. 4 or 7 elements. 

37.04.02.02 

11. The function of the foltmeter in conjunction to a battery is: 

a. to check for cracks in the battery casing. 

b. to check cell voltages. 

c. to check how much water is in a battery, 

d. to check to see if positive lead is concurrent to negative load. 

12. Electrolyte temperature for fast charging must not exceed: 

a. 160 degrees F. 

b. 212 degrees F. 

c. 100 degrees F. 

d. 125 degrees F. 

13. A battery should be recharged when the hydrometer reads: 

a. less than 75% 

b. less than 85% 

c. more than 85% 

d. less than 100% 
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14. You should be careful when charging a battery because it could: 

a. blow up if it is exposed to an open flame. 

b. destroy the alternator or regulator if charged too long. 

c. corrosion may occur if charged too much. 

d. transistorize the cells in the battery if charged too long. 

15. It is best to remove cables from the battery with: 

a. a cable puller. 

b. anything that is available. 

c. a slip joint pliers for maneuverability. 

d. a screwdriver, so you can split the cable. 

37.04.02*03 



16. A specific gravity test measures the electrolyte in a battery and; 

a. tells you how warm or how cold your battery is. 

b. tells you how much G-force you have. 

c. determines the approximate state of charge. 

d. tells you how much pure water you have in the battery. 

17. Fast charging sends a relatively heavy initial current of; 

a. 50-60 amps for 12 volt batteries. 

b. 90-100 amps for 12 volt batteries. 

c. 10-20 amps for 12 volt batteries. 

d. not over 25 amps for a 12 volt battery. 

18. Before removing and testing a battery you should: 

a. wash it off with warer only. 

b. see if the battery has any charge. 

c. check the electrolyte. 

d. clean battery with baking soda and water - 

19. When checking specific gravity, you should: 

a. never check it when it is below 32 degrees F. 

b. add water so all of the cells are full. 

c. never add water before checking it. 

d. never check it while it is in the car. 

20. Slow charging passes a relatively small amount of current of: 

a. 8-10 amps. 

b. 5-7 amps. 

c. 1 amp per hour only. 

d. 1-2 amps. 
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37,04,03,01 

21. The horn relay is connected into the horn and the battery circuit in order to: 

a. make a more direct contact, 

b- ra.-^ se the resistance. 

c, burn out horn diaphram by having too much current, 

d, bypass the variable resistance. 

22. \oltage loss is also called: 

a. I R drop. 

b. heat loss. 

c. reducing ARC. 

d. decreased resistance. 

23. When aiming a sealed beam hoad lamp, what docs the adjustment at the top of the 
retaining ring control? 

a. neither horizontal nor vertical control. 

b. vertical control of beam. 

c. horizontal control of beam. 

d. both horizontal and vertical control to some degree* 

24. What IS the permissible voltage drop between the battery and the lamp? 

a. 0.3 volts, 

b. 12 volts. 

c. 0.6 volts. 

d. 1.0 volts. 

25. How is the light output of a sealed beam headlight affected by age? 

a. stays the same. 

b. improves with age. 

c. not seriously affected. 

d. decreases rapidly. 

37.04.03. 02 



26. When adjusting your headlights, your car must be how far from the test wall? 

a. 25 feet. 

b. 6 feet. 

c. 50 feet. 

d. 30 feet. 

27. When adjusting no. 2 beam, your lights are adjusted: 

a. lower and to the riqhl: of the hinh beam. 

b. lower and 1 1> the left of t'u^ hiqh beam. 

c. lower and tvuMi li<ihL is pointtni outward on ritiht and Joft ivido. 

d. directly undtM" the high beam. 
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37,04,03,02 (continued) 

28. When adjusting nc. 1 headlights on a four bulb car (using a wall chart) , you 
much : 

a. cover no, 2 headlights. 

b. align your front-end, 

c. have car running. 

d* be in a dark room so lights show up on wall. 
37,04.03,03 

29. If only one unit fails on the brake lights, it would indicate: 



a. 


the fuse 


b. 


there is 


c . 


the park 


d. 


the bulb 


When 


checking 


a . 


relays . 


b. 


wires , 


c. 


bulbs , 


d. 


fuses . 



30. When checking tailli.ghts and you have none, you should check: 



37.04,03, 04 

31. To remove the directional signal lever, you must: 

a, place in left turn direction. 

b, place in neutral position. 

c, use a pulley puller. 

d, consult service manual on proper procedure, 

32. How many filaments are in a taillight? 

a. none 

b. 3 

c. 1 

d. 2 

33. If there is a total loss of turn signal lights, you should: 

a. check your battery. 

b. check connection on taillight. 

c. check bulbs. 

d. check fuse. 

37.04.03.05 



34. The instrument lights' wiring is: 

a . hooked individually to instruments . 

b. not color coded, 

O ^ c. color coded for easy installation. 

^RJ(^ d. connected directly to the battery terminal on the coil. 
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35. If only one part of an i ns trioinon t parol ciocf, not 1 i-qM:. up, it could indicate 
a{n) : 



a. bad bulb. 

b. bad rheostat control, 
c- bad fuse. 

d. inaccurate gauge. 



37.04.04.01 



36. By placing a soft iron core inside the coil^; of v/iie c/arrying ai. eloctx-ic curren 
you will make: 



a. an electric mtor . 

b- an electromagnet. 

c. an electrocardiogram. 

d . a generator . 

37, An armature in a generator is run by: 

a. a V-belt from the crankshaft pulley. 

b. DC current. 

c. electromagnetic force. 

d. electricity. 



38. 



[f a wire in a magnetic field is part of a closed circuit, current will: 



a. not flow. 

b. ground out. 

c. destroy the wiring system. 

d. flow in a circle. 



39. The more windings a generator has the more: 

a. voltage you v;ill have. 

b. relays you will need in the generator. 

c. regulators you will need. 

d. holding capacity you will need for your battery. 

40. What happens when a wire basses through a magnetic field? 

a. voltage is induced in the wire. 

b. the segments of the commutator will break down. 

c. the wire will become hot and melt. 

d. it will change its properties of make-up. 



37.04.04.02 

41. A generator produ^.'o.^; volt.aq^^ tuul : 



a. DC current only. 

b. AC current only. 

c. carbon crystals which change into DC current. 
Q d, AC or DC current. 



ERIC 



12 



Page 7 



37.04.00.00,61-2 



37 . 04. 04 . 02 (continued) 



42. What is number 5 in the diagram; 



a. armature. 

b. rean'ator. 

c . jj^Ck coils . 

u. oommutator. 



LOCK WASHER 




4,U What Lt-: ntjnber 9 in the diagram above: 

a. armature. 

b. brushes";. 

c. through bolt. 

d. "field" terminal. 

44. What is numoer 6 in the diagram above; 

a. end plate rear. 

b. coimnutator. 

c. end plate front. 

d. dust shield. 

45. Wliat Is nuiiibctr 8 in the diagram above; 

a. field coiir.i. 

b. oiler. 

c. dust crover . 

d. field pole shoe screw. 

37.04.04.0 3 



46 



To ttst f'f -Id colls you woiild use; 



a . an onmie ter . 

b. a growler. 

c. a hydrometer- 
d . a vo L t:i:\o ttj r . 

OV. Vyh<-^n > ou t(^st an annntu."'e for grounds^ you place one test light prod on 
.irinature core and the othur on: 

a . u.h»^ frame . 

b. oi\e of the brushes. 

\'hr c»rmature tenr.inai. 

(i. t.h(i ;;(jni:nu ta t:or^ bar. 
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37. 04.04. 03 (continued) 



48. In cleaning armature, brushes, and field coils you: 



a. wash in solvent. 

b. don't clean. 

c. wipe with a clean cloth. 

d. wash in gasoline. 

49. The two methods used for grounding the generator field circuits are: 



a. A and B circuits. 

b. alternator and generator. 

c. AL and AC circuits. 

d. AC and DC circuits. 



50. Brush hcwl in a DC generator can result from: 



a. an out-of-round commutator. 

b. loose brush connections. 

c. a worn armature. 

d. worn field coils. 



37. 04.04.04 



51. Cars equipped with alternator use: 



a. direct current. 

b. less electricity because current flows only 1/2 the time. 

c. either current depending on how the voltage regulator is set. 

d. alternating current. 



52. A transistor voltage regulator: 



a. uses no capacitor. 

b. has no diodes. 

c. has no moving parts. 

d. has no resistance to electric flow. 



53. Before making any tests on the alternator, you should: 



a. unplug test equipment. 

b. turn ignition switch on to open all circuits. 

c. disconnect the battery ground cable. 

d. have alternator out of the car. 



54. Even though the alternator is turning over, in order to test an alternator, 
it must be connected to the: 



a. capacitor. 

b. battery. 

c. voltaqu recjulator. 

d. heat sink. 
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37 ,04, 04, 04 (continued) 

55. alternators in automobiles are. 

a. four phase AC circuits. 

b. one phase AC circuits. 

c. three phase AC circuits. 

d. two phase AC circuits. 

37.04.04.05 



56. In a motorola alternator how many leads are there in a stator? 

a. 2 

b. 6 

c. 4 

d. 3 

57. To remove the heat sink and insulator on an alternator, you: 

a. separate the three stator load wires to prevent shortinq . 

b. remove with a pulley-puller. 

c. remove DC output terminal nuts and remove terminal. 

d. remove the heat sink diodes first. 

58. A diode, in an alternator, has inside it; 

a. a thin loop of carbon. 

b. a small resistor. 

c. a thin silicon wafer. 

d. small contact points. 

59. When splitting stator from alternator, to prevent damage to stator windinqs, 
you should not insert screwdriver more than: 

a. 1/4 inch. 

b. 1/2 inch. 

c. 1/16 inch. 

d. 1/8 inch. 

60. In a field circuit resistance test, when testing each connection along the 
circuit you get a drop in voltage, this could indicate: 

a. a low output from the battery. 

b. a loose or corroded connection. 

c. a bad voltage regulator. 

d. a bad stator. 

37.04.04.06 

61. The most commonly usod voJtaq^.- roqula^ors hn^; how many separate c-oiUr<)l units 

a. 3 

b. 4 

c. 1 
Q 2 
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37,04,04,06 (continued) 

62. Diode rectifiers in a single unit voltage regulator prevent current flow 
back into the: 

a. field terminals. 

b. battery. 

c. junction block. 

d. alternator. 

63. In a voltage regulator, the electromagnet with the : 

a. fine wire controls current, heavy wire controls voltage. 

b. fine wire controls voltage, heavy wire controls current. 

c. fewest loops or turns controls voltage, fine wire protects battery. 

d. fewest loops or turns controls current, fine wire controls voltage. 

64. Voltage regulators operate on the principle: 

a. of electromagnetic force. 

b. that high voltage fills up the core making contact with ground. 

c. of increasing length of current making room for overflow of electricity. 

d. that high current causes a tipped-down armature and therefore grounds it. 

65. The difference between a double contact voltage regulator and a single con- 
tact voltage regulator is: 

a. longer service with higher generator outpuc. 

b. shorter service with lower generator output. 

c. allowing lower field currents with higher generator speeds. 

d. shorter service with higher generator output. 

37. 04.04.07 



66. 



67 



68. 



What definitely affects regulator voltage control? 

a. ambient temperature. 

b. the amount of current put out by a DC generator or alternator. 

c. the number of amps in a voltage regulator. 

d. the change the battery has. 

A fully transistorized regulator: 

a. has no moving parts. 

b. doesn't have as long a life span as a regular regulator. 

c. has no capacitor. 

d. has no diodes. 

The alternator regulator differs from the DC generator regulator in what way? 

the alternator regulator only has a current regulator. 

b. the DC generator has only a current regulator. 

c. the alternator regulator only has a voltage regulator. 

d. the DC generator has two circuits. 
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37.04 .0 ^ 7 (continued) 

69. To ex. ^1 the points on a voltage regulator, either hard or soft, you use: 
a. 400 silicon carbide paper. 

b- suitable material for hardness of points. 

c. a special point file. 

d. a fine hard carbon file. 

70. Before making each test on the voltage regulator, you must: 

a. disconnect it . 

b. normalize it. 

c. polarize it. 

d. take off the cover. 

37.04.04.08 



71. Excessive resistance in the regulator wiring circuit will cause: 

a. fluctuation in the ammeter. 

b. an over output in electricity. 

c. fluctuation in the voltmeter. 

d. a steady voltmeter reading. 

72. It is important to disconnect the ground cable at battery when re* oving test 
equipment : 

a. so you won't overcharge your battery. 

b. so you won't get a shock. 

c. because you may short out the field circuit. 

d. so your battery can recharge itself. 

73. In a charging circuit resistance test, the voltmeter (with 10 amps flowing- throug 
a circuit) should not exceed: 

a. .3 volts. 

b. .4 volts. 

c . .5 volts . 

d. .6 volts. 

74. In a voltage regulator test the instrument (s ) you use is (are): 

a. a hydrometer. 

b. a voltmeter and hydrometer. 

c. an ammeter and hydrometer. 

d. an ammeter and voltmeter. 

75. You would measure temperature of regulator by holding a thermometer: 

a. 1/4 inch from regulator cover. 

b. on the radiator to tell how hot it is. 

c. on top of the regulator cov/er. 

d. on the inside cover of the regulator. 
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37,04,05,01 

76. The ends of an annature loop are fastened: 

a. to copper brushes. 

b. directly to the ends of another armature loop. 

c. directly to the brush end-plate. 

d. to commutator segments, 

77. v/hen the starter motor armature begins to turn, the starter gear: 



78. 



79. 



a. releases from the flywheel. 

b. moves out and engages the ring gear. 

c. moves out of its magnetic field into another field. 

d. remains in a neutral position. 1 



In the diagram,* what is number 8? 

a- mounting screws, 

b- pole shoe screws. 

c. terminal screws. 

d. brush screws. 
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In order to provide a means for the starting motor to turn the flywheel, a 
large ring gear is either welded to the flywheel or: 



a. center punched to hold gear on to flywheel. 

b. screwed into the flywheel. 

c. soldered onto the flywheel, 

d* heated and shrunk; onto the flywheel. 



80, 



The solenoid has what function? 



a. draws current from the starter and returns it to the battery. 

b. increases power or torque of the starter. 

c. is a safety precaution so you won't burn up the starter. 

d. directs battery current to the starter. 

37.04.05.02 

81. The General Motor53 solenoid switch on a cranking motor closes the circuit 
between battery and cranking motor: 



ERIC 



a. and has only one winding going to the armature. 

b* and also reduces the aniount of electricity going to the armature. 

c. and doesn't produce a magnetic field. 

d. and also shifts the drive pinion into mesh with the ring gear. 

(Adapted from Auto iMechanic Fundamentals , Stockel, Goodheart-Wilcox 1974 p 393 
Figure 16-76,) 
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37,Q4>Q5,02 (continued) 

82. In a typical solenoid switch there are: 

a. three windings* 

b. five windings, 

c. two windings, 

d. four windings. 

83. The winding (s) in a solenoid switch: 

a. doesn't produce a magnetic field. 

b. regulate the flow of electricity from the generator. 

c. produce a magnetic field. 

d. acts as a ground . 

37.04.05.03 

84. In a starter drive unit, a worn or chipped ring gear or stator pinion is: 

a. the usual cause for noisy operations. 

b. the cause of most trouble in a starter. 

c. something that never happens in a starter. 

d. very hard to find when it goes bad , 



85. 



A Ford auto-lite starter with integral positive engagement drive has: 

a. to be torn down completely in order to repair it. 

b. a positive engagement drive built into the starter, 

c. a solenoid which activates the starter drive. 

d. brushes which are stationary in their holders. 



37.04.05.04 



86. 



During a free speed test on a Delco starter, a tachometer: 



a. 



tells you how fast your brushes have to work to produce electricity. 

b. will let you know how fast your engine is going. 

c. measures armature revolutions per minute.. 

d. has no function in this test. 

87. On a Delco-Remy starter, some solenoids have a terminal identified with the 
letter (R) which is: 

a. designed to put less electricity to the armature. 

b. not important if you don't have a six volt system. 

c . . - . 



88. 



connected to the battery side of the ignition coil, 
d. a way of returning extra electricity to battery. 

On a Delco-Remy starter with enclosed shift lever, the solenoid is attached 

a. on the drive end housing. 

b. on the armature. 

c. on the over-running clutch. 

d. by a dust baud. 
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37,04,05,04 (continued) 

89. The Delco-Remy starter with enclosed shift lever has an overrunning clutch: 

a. which keeps the pinion gear engaged with flywheel. 

b. and is the only starter which has one. 

c. which is operated by a solenoid. 

d. which is exposed to weather elements. 

90. The commutator may be cleaned by: 

a. emery cloth. 

b. washing it with a light solvent, 
c* a wire brush. 

d. 00 sandpaper. 

37.04.05.05 



91. \^Bn you are diagnosing a starter problem with the headlights burning and they 
go out as the starter switch is closed, it would indicate: 

a. the solenoid is grounding out. 

b. the battery may be run down. 

c. a poor connection between battery and starter. 

d. the wiring is reversed on the regulator . 

92. To determine the cause of abnormal operation in the starter motor: 

a. you should test it with a hydrometer. 

b. you should alternate the current going to the starter. 

c. you should test for specific gravity. 

d. it should be submitted to a no-load and torque test. 

93. If the lights dim considerably as the starter switch is closed and the starter 
operates slowly, you problem is: 

a. that you have an open circuit in your solenoid. 

b. too long cables causing a high voltage drop to your starter. 

c. probably that of too much heat on your starter armature . 

d. a low bartery or some mechanical condition in engine or starter. 

94. On a Chrysler direct drive starter, you install a thrust washer on corranutator 
end of armature shaft: 

a. to obtain no end play in commutator, 

b. to obtain .010 minimum end play. 

c. for a spacer. 

d. to obtain a good contact with commutator. 



95, 



When reassembling a starter, you should lubricate armature shaft and splines: 



a. with S.A.E. 10w40. 

b. with a light grease. 

c. with graphite. 

d. with either a or b above. 
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37.04.06,01 

96. The primary circuit starts at the battery and then flows to the: 

a. voltage regulator. 

b. ignition switch. 

c. resistor. 

d. coil. 

97. The source of electrical energy needed to operate the ignition system is: 

a. the generator or alternator. 

b. the coil. 

c. the voltage regulator. 

d. the battery. 

98. The resistor in an ignition system control the eunount of current reaching the 

a. coil. 

b. voltage regulator. 

c. alternator or generator. 

d. battery. 

99. The advantage of dual points over single points is that: 

a. at high speeds they can give a more adequate spark. 

b. it increases the open time to which the circuit is exposed. 

c. you can be off on setting of points and car will still be in tune. 

d. there is none. 

100. A relay in an ignition system is an electromagnetic device used for: 

a. building up current. 

b. breaking the circTiit to reduce distance of electrical flow. 

c. changing the path of electricity so wires do not burn up. 

d. delaying current so electricity can travel around the coil. 

37.04.06.02 



101. In the diagram on the following page^ identify item #2; 

a. distributor wire. 

b. secondary wiring circuit. 

c. condenser relay . 

d. resistor bypass. 

102. In the same diagram, identify item #7: 

a. condenser. 

b. ballaat resisLor. 

c. distributor. 

d. breaker points. 
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37.04.06.02 (continued) 

103. In the diagram below, identify item #3, 

a. ignition coil, 

h. ballast resistor. 

c. condenser. 

d. breaker points. 

104. In the diagram below, identify item #9: 

a . plug wires . 

b. coil wires. 

c . condenser . 

d. spark plugs. 

105. In the same diagram below, identify item #1: 

a. frame. 

b. battery. 

c. voltage regulator. 

d. distributor. 

AUTOMOBILE IGNITION SYSTEM * 



DISTRI&UTOa HOUBINO 




1^— 
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(Frow Auto Mechanics Fundarnentals . 
Stockel .Goodheart-wnicox, 1974, 
p. 52. F1g. 3-1.) 
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UNIT: FUNDAMENTALS OF ELECTRICAL SYSTEMS 
RATIONALE : 

The fundamentals in this unit will give you an introduction to the theory of 
electricity. 

PREREQUSITES : 
None 

OBJECTIVE : 

Recognize the elements and theory of oDoration of electricity. 
RESOURCES : 

Printed Material 

Auto Mecha nics Fundamentals . Martin W. Stockel , Goodheart-Wi 1 Icox Company, Inc. 



\ 

^ Mo unUin- Plains Education & 
Economic D<»vclopmt'nt 
Program, Inc. 

Glasgow AFB, Montana 592 




GENERAL INSTRUCTIONS : 



This Unit consists of one Learning Activity Package (LAP). The LAP will provide 
specific information for completion of a learning activity. 

The general procedure for this Unit is as follows: 

(1) Read the assigned Learning Activity Package (LAP). 

(2) Begin and complete the assigned LAP. 

(3) In this Unit, the LAP and Unit test is combined. This combined test is 
taken after completing the last LAP in the Unit. 

(4) Take the Unit/LAP test as described in the Unit LEG "Evaluation Procedures" 

(5) Proceed to the next assigned unit. 



PERFORMANCE ACTIVITY : 

.01 Fundamentals of Electricity 



EVALUATION PROCEDURE : 
When pretesting: 

1. Take the unit multiple-choice pretest. 

2. Successful completion is 4 out of 5 items for each LAP part of the pretest. 
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Evaluation Procedure: Continued 
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When post testing: 

1. Take the multiple-choice unit post test. 

2. There is no performance test for this unit. 



FOLLOW-THROUGH : 

Go to the first assigned Learning 
Student Progress Record (SPR). 



Activity Package (LAP) listed on your 
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Dale Published: 3/17/76 



FUNDAMENTALS OF ELECTRICAL SYSTEMS 



1. The Electron Theory is based on the assumption that electrical phenomenon 
is produced by: 

a. hydrogen and oxygen. 

b. anything that has weight tod takes up space. 

c. the makeup of a molecule. 

d. a flow of electrons from one area to another. 



3. An atom is: 

a. what makes up matter and has a nucleus and electrons. 

b. the electrically charged particle which escaped from the electron. 

c. smallest that matter can be broken down to and retain all properties. 

d. made up con^letely of electrons. 

4. The negative area of a flow of electricity can be determined by: 

a. the excess number of electrons in an area. 

b. what matter the electricity is made of. 

c. the way the magnetic field is turning, right or left. 

d. the shortage of electrons in an area. 

5. The term ^'miagnetic line of force" is used to describe: 

a. the reaction of charging a battery. 

b. why a light bulb will light up through a filament. 

c. the invisible magnetic force involved in a field. 

d. the continuity of a circuit. 

6. The amount of electrons passing any given point in a circuit in one second 
determines : 

a. the attracting effect of a charged body. 

b. the pressure differential. 

c. the amount of current flowing. 

d. the resisting of protons. 
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7. In order to use' a voltmeter correctly, it must be attached: 

a. in a parallel circuit. 

b. and grounded in two places so you won't destroy the voltmeter. 

c. in a series circuit. 

d. away from the battery so we don't get voltage from the battery. 

8. You need only one wire to most electric devices in an automobile because: 

a. the auto body or frame acts as a 2nd wire to complete the connection. 

b. electricity is alternating back and forth through the wire. 

c. once electricity is carried to a device it is used up by the device. 

d. electrons flow different directions on the top and bottom of a wire. 

9. If an atom has more protons than electrons, it is said to have: 

a. negative charge. 

b. a positive charge. 

c. a repelling effect on electrons. 

d. current flow. 

10. In order to obtain a reading on an ammeter, it must be connected in: 

a. a series circuit. 

b. OHM circuit. 

c. a resistance circuit. 

d. a parallel circuit. 
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UNIT/LAP PRETEST ANSWER KEY: FUNDAMENTALS OF ELECTRICAL SYSTEMS 



1. d 

2. b 

3. a 

4. a 

5. c 

6. c 

7. a 

8. a 

9. b 
10. a 
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Date: 

PERFORMANCE ACTIVITY: Fundamentals of Electricity 
OBJECTIVE ! 

Recognize the elements and theory of operation of electricity. 

EVALUATION PROCEDURE : 

80% correct on Unit/LAP Post Test, 

RESOURCES ; 

Auto Mechanics Fundamentals , Stockel , 
PROCEDURE ; 

Steps 

1. Obtain a text copy and secure a quiet place to study. 

2. Read Chapter 19, "Electrical System Fundamentals", from page 365 up to 
"Battery" on page 372. 

3. Study the figures 19-1 through to 19-22 closely. 

4. Neatly answer on separate paper from page 405, Questions //I through 23. 

5. Upon completion, give answer sheet to the instructor for evaluation* 

6. Return text to the proper shelf. 

?• Take and score the Unit/LAP test. • 

8. Upon successful completion, proceed to the next unit. 



Principal Author (s): J, Anderson/W. Osland 
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3-17-76 



8-25-78 



UNIT/LAP POST TEST: FUNDAMENTALS OF ELECTRICAL SYSTEMS (A) 



1. The negative area of a flow of electricity can be determined by: 

a. the way the magnetic field is turning, right or left. 

b. what matter the electricity is made of. 

c. the shortage of electrons in an area. 

d. the excess number of electrons in an area. 



2. An electron is: 



a. a particle found only in hydrogen atoms. 

b. the most advanced make-up of a positron. 

c. a negatively charged particle. 

d. a positively charged particle. 

3. If an atom has more protons than electrons, it is said to have: 



a. a positive charge. 

b. a negative charge. 

c. a repelling effect on electrons. 

d. current flow. 



4. The accepted theory regarding electricity is termed: 



a. Law of Energy. 

b. Electron Theory. 

c. OHM'S Law. 

d. Newton' s Law. 



5. You need only one wire to most electric devices in an automobile because: 

a. once electricity is carried to a device, it is used up by the device. 

b. electrons flow different directions on the top and bottom of a wire. 

c. electricity is alternating back and forth through the wire. 

d. the auto body or frame acts as a second wire to complete the connection. 

6. The amount of electrons passing any given point in a circuit in one second determines 

a. the attracting effect of a charged body. 

b. the amount of current flowing. 

c. the pressure differential. 

d. the resisting of protons. 

7. The diagram* represents: 

a. Law of Eminent Ions 

b. OHM'S Law. 

c. energy in reserve. *( Adapted from Auto Mechanics Fundamentals , 
^ electricity Is removed. Stockel , Goodheart-Wil cox, 1969, page 317,) 
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8. In order to use a voltmeter correctly, it must be attached: 

a. in a parallel circuit. 

b. away from the battery so we don't get voltage from the battery. 

c. and grounded in two places so you won't destroy the voltmeter. 

d. in a series circuit. 

9. Which of the following is not a form of OHM's law? 

a. R = 1/E 

b. E = 1 R 

c. R = E 

1 

d. 1 = E 

R 

10. In order to obtain a reading on an ammeter, it must be connected in 

a. a paral lei circuit. 

b. an OHM circuit. 

c. a series circuit. 

d. a resistance circuit. 
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UNIT/LAP POST TEST ANSWER KEY: FUNDAMENTALS OF ELECTRICAL SYSTEMS (A) 



1. D 

2. C 

3. A 

4. B 

5. D 

6. B 

7. B 

8. A 

9. A 
10. C 
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UNIT/LAP POST TEST: FUNDAMENTALS OF ELECTRICAL SYSTEMS (B) 



1. In order to obtain a reading on an ammeter, it must be connected in: 

a. a parallel circuit 

b. an OHM circuit 

c. a series circuit 

d. a resistance circuit 

2. In order to use a voltmeter correctly, it must be attached: 

a. in a parallel circuit 

b. away from the battery so we don't get voltage from the battery 

c. and grounded in two places so you won't destroy the voltmeter 

d. in a series circuit 



The diagram* represents: 

a. Law of Eminent Ions 

b. ohm's Law 

c. energy in reserve 

d. electricity is removed 




(Adapted from Auto Mechani cs Fundamentals, 
StockeK Goodheart-Wilcox. lyt>y, d. 317,) 



The amount of electrons passing any given point in a circuit in one second 
determines : 

a. the attracting effect of a charged body 

b. the amount of current flowing 

c. the pressure differential 

d. the resisting of protons 

You need only one wire to most electric devices in an automobile because: 

a. once electricity is carried to a device, it is used up by the device 

b. electrons flow different directions on the top and bottom of a wire 

c. electricity is alternating back and forth through the wire 

d. the auto body or frame acts as a 2nd wire to complete the connection 

The accepted theory regarding electricity is termed: 

a. Law of Energy 

b. Electorn Theory 

c. ohm's Law 

d . Newton ' s Law 
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7. If an atom has more protons than electrons, it is said to have: 

a. a positive charge 

b. a negative charge 

c. a repelling effect on electrons 

d. current flow 

8. An electron is: 

a. a particle found only in hydrogen atoms. 

b. the most advanced make-up of a positron. 

c. a negatively charged particle. 

d. a positively charged particle. 

9. The negative area of a flow of electricity can be determined by: 

a. the way the magnetic field is turning, right or left. 

b. what matter the electricity is made of. 

c. the shortage of electrons in an area. 

d. the excess number of electrons in an area. 

10. Which of the following is not a form of OHM's law? 



a. 


R = 


1/E 


b. 


E = 


1 ."^ 


c. 


R = 


E 






1 


d. 


1 = 


E 






R 
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UNIT/;.AP POST TEST ANSWER KEY: FUNDAMENTALS OF ELECTRICAL SYSTEMS (B) 

1. C 

2. A 

3. B 

4. B 

5. D 

6. B 

7. A 
,8. C 
9. D 

la (\ 
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UNIT/TAP POST TEST: FUNDAMENTALS OF ELECTRICAL SYSTEMS (C) 



1. The diagram* represents: 

a. Law of Eminent Ions 

b. ohm's Law ^ 

c. energy in reserve (Adapted from Auto Mechanics Fundamentals , 

d. electricity is removed Stockel * Goodheart-Wi 1 COX , 1974, p, 317.) 

2. In order to obtain a reading on an ammeter, it must be connected in: 

a. a paralled circuit 

b. an OHM circuit 

c. a series circuit 

d. a resistance circuit 

3. The amount of electrons passing any given point in a circuit in one second 
determines: 

a. the attracting effect of a charged body 

b. the amount of current flowing 

c. the pressure differential 

d. the resisting of protons 

4. The negative area of a flow of electricity can be determined by: 

a. the way the magnetic field is turning, right or left 

b. what matter the electricity is made of 

c. the shortage of electrons in an area 

d. the excess number of electrons in an area 

5. You need only one wire to most electric devices in an automobile because: 

a. once electricity is carried to a device, it is used up by the device 

b. electrons flow different directions on the top and bottom of a wire 

c. electricity is alternating back and forth through the wire 

d. the auto body or frame acts as a 2nd wire to complete the connection 

6. If an atom has more protons than electrons^ it is said to have: 

a. a positive charge 

b. a negative charge 

c. a repelling effect cn electrons 

d. current flow 
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7. In order to use a voltmeter correctly, it must be attached: 

a. in a parallel c cuit . 

b. away from the battery so we don't get voltage from the battery. 

c. and grounded in two places so you won't destroy the voltmeter. 

d. in a series circuit. 

8. The accepted theory regarding electricity is termed: 

a. Law of Energy. 

b. Electron Theory. 

c. OHM'S Law. 

d. Newton's Law. 

9. An electron is : 

a. a parti 0*^2 found only in hydror':'n atoms. 

b. the most advanced make-up of a positron. 

c. a negatively charged particle. 

d. a positively charged particle. 

10. Which of the following is not a fonn of OHM's law? 



a. 


R = 


1/E 


b. 


E = 


1 R 


c. 


R = 


E 






1 


d. 


1 = 


E 






R 



ERIC 



37.04.01.00 Cl-2 

37.04.01.01 Cl-2 (C) 



UNIT/LAP POST TEST ANSWER KEY: FUNDAMENTALS OF ELECTRICAL SYSTEMS 



1. 


B 


2. 


C 


3. 


B 


4. 


D 


5. 


D 


6. 


A 


7. 


A 


8. 


B 


9. 


C 
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UNIT/LAP POST TEST ANSWER KEY: FUNDAMENTALS OF ELECTRICAL SYSTEMS (A) 



1. 


D 


2. 


C 


3. 


A 


4. 


B 


5. 


D 


6. 


B 


7. 


B 


8. 


A 


9. 


A 


10. 


C 
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UNIT: BAHERY SERVICING 



The fundamentals and techniques in this unit will enable you to test and service 
automotive storage batteries. 



None 



OBJECTIVES: 



Recognize the components and the operation of the storage battery. 
Test and service automotive storage batteries. 

RESOURCES : 

Printed Materials 

Auto Mechanics Fundamentals. Martin W. Stockel, Goodheart-Willcox Company, Inc 
Auto beryice and Repair, llartin W. Stockel, Goodheart-Willcox Company, In^ 
Operator's Manual for Test Equipment. "mpany, inc. 



Audio/Visuals 

Super 8 Sound Films: DCA Educational Products, Inc. 

Charge-Volts Test— FAA272 . 
Load Test— FAA262 . 

Equipment 

Automobile with battery to be serviced 

Baking soda and water 

Battery cable puller 

Battery charger 

Battery connection cleaner 

Battery testing equipment 

Fender covers 

AVT Systems Super 8 m\ Instant Film Loop, PI ajferi- 
Tools, Basic Hand: Chisel and Punch Set 

5/32" Pin Punch 

3/16" Solid 



Gauge, feeler (.002" - .025") 

Hammer, ball peen 
Hammer, plastic tip 
Handle, speed 
pn|i- Hex Key Set 

Li^^nciDal Authorf*;^: C. Srhramm/U. (kipnn . . 
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Resources: Basic Hand Tools — Continued 
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Pliers, diagonal cutting 
Pliers , needle nose 

Scraper, gasket 
Screwdriver, standard (Set) 
Screwdriver, phi Hips (Set) 
Screw starter 

Socket Set (3/8" drive) 
extension (3") 
ratchet 

Socket Set (1/4" drive) 
extension (3") 
handle (6" flex) 
ratchet 

Socket, spark plug 
extension (6") 

Wrench, combination (Set) 

Wrench, combination ignition (Set) 



GENERAL INSTRUCTIONS : 

This Unit consists of three Learning Activity Packages (LAPs). Each LAP 
will provide specific information for completion of a learning activity. 

The general procedure for this Unit is as follows: 

(1) Read the first assigned Learning Activity Package (LAP). 

(2) Begin and complete the first assigned LAP. 

(3) Take and score the LAP test. 

(4) Turn in the LAP test answer sheet. 

(5) Determine the reason for any missed items on the LAP test. 

(6) Proceed to and complete the next assigned LAP in the unit. 

(7) Complete all required LAPs for the unit by following steps 
3 through 6. 

(8) Take the unit tests as described in the Unit LEG "Evaluation 
Procedures". 

(9) Proceed to the next assigned unit. 



PERFORMANCE ACTIVITIES : 

.01 Fundamentals of the Storage Battery 
.02 Servicing the Storage Battery 
.03 Testing the Storage Battery 
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EVALUATION PROCEDURE : 
When pretesting: 

!• The student takes the unit multiple-choice pretest. 

2. Successful completion is 4 out of 5 items for each LAP part of the pretest. 
3- The student then takes a unit performance test if the unit pretest was 

successfully completed. 
4. Satisfactory completion of the perfomiance test is meeting the criteria 

listed on the performance test. 

When post testing: 

1. The student takes a multiple-choice unit post test and a unit performance test, 

2. Successful unit completion is meeting the listed criteria for the performance 
test. 



FOLLOW>TH ROUGH : 

Go to the first assigned Learning Activity Package (LAP) listed on your Student 
Progress Record (SPR). 
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UNIT PRETEST: BATTERY SERVICING 



37,04,02,01, 

1. Do not expose a charging battery to an open flame or a spark, because it gives 
off: 

a. hydrogen and oxy^cen gas . 

b. carbon tetrachloride gas, 

c. carbon dioxide gas. 

d. argon gas . 

2. Battery acid will bum skin, clothes, and even steel; therefore, if you spill 
some, it is best to wash the area with: 

a, soap, 

b, coke, 

c, sulfuric acid, 

d, baking soda. 

3. If battery acid is accidentally splashed on clothing or skin, one should flush 
the affected area with: 



a, water only, 

b, sulfuric acid. 

c. soap and water only. 

d. large amounts of water and then a mixture of baking soda and water, 
A, An automobile battery is constructed of: 

a, 4 or 7 elements . 

b, 1 or 4 elements, 

c, 3 or 6 elements. 

d, 2 or 5 elements, 

5. The main purpose of an automobile battery is to provide current for: 

a, the ignition system and starter motor until the car is running. 

b, headlights and taillights, 

c, the generator, 

d, turn signals, 

37.04,02.02, 

6. Battery hold-downs should be: 

a, as tight as possible, 

b, tight on one end, loose on the other. 

c. left slightly loose, 

d. firmly snug. 
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37.04.02.02. cont. 



8. When checldng specific gravity, you should: 

a. draw enough fluid so the float touches the top of the float barrel. 

b. never add water before checking it. 

c. know how much G-force you have on your current load. 

d. clean the terminals on the battery. 

9. Electrolyte temperature for fast charging must not exceed: 

a. 160 degrees F. 

b. 125 degrees F. 

c. 100 degrees F. 

d. 212 degrees F. 

10. It is best to remove cables from the battery with: 

a. anything that is available, 
a terminal puller. 

c. a screwdriver so you can split the cable. 

d. a slip Joint pliers for maneuverability. 

37.04.02.03,- 

11. You should never attempt the capacity test if: 

a. you have a fully charged battery. 

b. the specific gravity is below 1*220* 

c. the battery is in the car. 

d. the battery is less than one year old. 

12. Before removing and testing a battery, you should: 

a. check the electrolyte. 

b. see if the battery has any charge. 

c. wash it off with water only. 

d. clean battery with baking soda and water. 

13. Electrolyte temperature for slow charging must not exceed: 

a. 125 degrees. 

b . 85 degrees . 

c. 212 degrees. 

d. 100 degrees . 
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37.04,02>03> cont> 

14. A specific gravity test measures the electrolyte In a battery and: 

a. tells you how much G-force you have. 

b. tells you how warm or how cold your battery is. 

c. tells you how old it is. 

d. determines the approximate state of charge, 

15. A hydrometer tests or checks: 

a. how old your battery is. 

b. battery corrosion. 

c. specific gravity. 

d. the water level in the cell batteries. 
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LAP .01 

1. a 

2. d 

3. d 

4. c 

5. a 

LAP .02 

6. d 

7. a 

8. b 

9. b 

10. b 

LAP .03 

11. b 

12. d 

13. a 

14. d 

15. c 



UNIT PRETEST ANSWER KEY: BATTERY SERVICING 
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File Code: 37.04.02,01.81-0 



Date Published: 3/4/76 _ 

Learning Activity Package 

Student: . 

Date: ^ 

PERFORMANCE ACTIVITY: Fundamentals of the Storage Battery 



OBJECTIVE : 

identify in writing the components and correct operation of the storage battery. 
EVALUATION PROCEDURE : 

Eight correct responses to a ten-item multiple-choice objective test. 
RESOURCES : 

Auto Mechanics Fundamentals , Stockel. 

Filmstrips: 
Charge-Volts Test— FAA2Z2 . 
Load Test— FAA262. 



PROCEDURE : 

1. Obtain a text copy and secure a quiet place to study. 

2. Frcrai chapter 19, read "Battery", page 372 to "Generator" on page 376. 

3. Study figures 19-23 through 19-34. Notice especially the battery 
efficiency chart, figure 19-31. 

4. Neatl^r answer on separate paper the questions on page 'tOS, Questions 
#24 through 36. 

5. Upon completion, give answer sheet to the instructor for evaluation. 

6. Return text to the proper shelf. 

7. View filmstrips #FAA 262 Load Test 

#FAA 272 Charge-Volts Test 

8. Rotum filmstrips. 

9. Take and score the LAP test. 

10. Upon successful completion, proceed to the next LAP. 




Principal Author{s): ^' Anderson/W. Osland 
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LAP TEST: FUNDAMENTALS OF THE STORAGE BATTERY 



8-25-78 



1. Do not expose a charging battery to an open flame or a spark, because it gives off: 

a. carbon dioxide gas. 

b. argon gas. 

c. carbon tetrachloride gas. 

d. hydrogen and oxygen gas. 

2. Electricity flows out of a battery from: 

a. negative to negative. 

b. positive to negative. 

c. negative to positive. 

d. positive to positive. 

3. Battery acid will burn skin, clothes, and even steel; therefore, if you spill some, 
it is best to wash the area with: 

a. water and baking soda. 

b. coke. 

c. sul furi c acid. 

d. hdrd water. 

4. When charging, a battery converts electricity into: 

a. chemical energy, 

b- raw energy. 

c. a positive charge. 

d. a negative charge. 

5. A battery's specific gravity can be measured by using a(n): 

a. ohmmeter. 

b. hydrometer. 

c. ammeter. 

d. thermometer. 

6. Surplus electrons flow out of a battery from: 

a. negative to negative. 

b. positive to positive. 

c. positive to negative. 

d. negative to positive. 
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7. If battery acid is accidentally splashed on clothing or skin, one should flush 
the affected area with: 

a. large amounts of water and then a mixture of baking soda and water. 

b. soap and water only. 

c. sulfuric acid. 

d. water only. 

8. The main purpose of an automobile battery is to provide current for: 

a. turn signals. 

b. the radio and other accessories. 

c. headlights and taillights. 

d. the ignition system and starter motor until the car is running. 

9. An automobile battery is constructed of: 

a, 4 or 7 elements. 

b, 2 or 5 elements. 

c. 1 or 4 elements. 

d. 3 or 6 elements. 

10. The specific gravity of electrolyte should be between: 

a. 1.160-1.260 

b. 1.260-1.280 

c. 1,180-1.200 

d. 1.150-1.180 
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LAP TEST ANSWER KEY: FUNDAMENTALS OF THE STORAGE BATTERY 

1. D 

2. C 

3. A 

4. A 

5. B 

6. D 

7. A 

8. D 

9. D 
10. B 
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File Code: 37 .04 .02 .02 .Bl-0 

Date Publisiifld: 3/4/76 

Learoiiig Activity Package 

Student: 

Date: 

PERFORMANCE ACTIVITY: y^prv^r•fng the Storage Battery 

OBJECTIVE : 

Service a storage battery. 

EVALUATION PROCEDURE : 

Eight correct responses to a ten-item multiple-choice objective test. 
RESOURCES : 

Automobile with battery needing service AutO Service and Repair » Stockel . 

Baking soda and water 
Battery cable puller tool 
Battery connection cleaner 
Fender covers 

Tools, Basic Hand (see Unit LEG) 

PROCEDURE ; 

NOTE: Read pages 22-1 through 22-10 in Auto Service and Repair . 

NOTE: To avoid shorts be sure to: t) Always disconnect the negative cable 
first during removal, b) Always connect the positive cable first 
during installation* 

1 . Place fender covers. 

2. Apply baking soda and water mixture to remove the corrosion build-up 
on the battery. Flush with water. 

3. Loosen hi "tery cable clamps and remove. A cable puller tool may be 
needed to carefully remove the clamps without damaging the battery 
posts. Caution : Remove the negative cable first. 

4. Remove the battery filter caps and inspect the electrolyte level. Fill 
to the proper level if necessary. 

5. Using the battery connection cleaner, clean the battery posts and the 
cable clamps thoroughly. 

Principai Author(s): j. Anderson/W. Osland 
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6. Re-install and tighten the positive cable first. 

7. Re-install and tighten the negative cable. 

8. Apply a light coating of battery connr;ction protector to reduce 
future corrosion. 

9. Ask the instructor to evaluate work. 

10. Clean and return all equipment and tools. 

13. Take and score the LAP test. 

12. Upon satisfactory completion, proceed to the next LAP. 



Battery Charger Operation Safety. 

A. Check elc irolyte level. Add water if needed. 

B. Clean battery posts. 

C. With charger in the ^'off" position connect the cable leads. 
Observe correct polarity. 

D. Tuni the charger to low and observe meter. NOTE: It is better 

to slow charge a battery than to fast charge it in order to extend 
its normal life. 

E. After full charge is obtained, de-^activate the charger. Caution: 
One spark near the hydrogen gas of the battery will cause the 
battery to explode causing serious damage. Therefore, be sure 
the charger is fully "off" before disconnection* 
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UP TEST: SERVICING THE STORAGE BATTERY 



8-25-78 



1. When checking specific gravity, you should: 

a. clean the terminals on the battery. 

b. never add water before checking it. 

c. know how much G-force you have on your current load. 

d. draw enough fluid so that the float touches the top of the float barrel. 

2. When charging three or more batteries at once on one charger using a fast charge, 
you v/oul d: 

a. hook them up in a series circuit. 

b. take eight to ten times as long to charge them. 

c. not be able to do more than one at a time. 

d. hook them up in a parallel circuit. 

3. Battery hold-downs should be: 
a. firmly snug. 

b* tight on one end, loose on the other. 

c. as tight as possible. 

d. left si ightly loose. 

4. You should be careful when charging a battery because it could: 

a. destroy the alternator or regulator if charged too long. 

b. cause corrosion if charged too much. 

c. transistorize the cells in the battery if charged too long. 

d. blow' up if it is exposed to an open flame. 

5. Before removing a battery from a car, you should: 

a. disconnect the alternator so you don't blow it up. 

b. drain the battery. 

c. hose down the battery with water only. 

d. apply baking soda and water mixture to remove the corrosion. 

6. Which of the temperature corrected float readings below is correct for a reading 
of 1.125 at 110 degrees F. 



a. 
b. 
c. 



d. 



1.105 
1.137 
1.115 
1.100 
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1. A battery should be recharged when the hydrometer reads: 

a. more than 85% 

b. less than 75% 

c. less than 100% 

d. less than 85% 

8. A specific gravity test measures the electrolyte in a battery and: 

a. what the battery temperature is, 

b. determines the approximate state of charge. 

c. how much carbon pile you have in your battery. 

d. how much G-force is on a current load. 

9. It is important, when taking the battery out, to: 

a. disconnect the positive cable first. 

b. it doesn't matter which one you disconnect first. 

c. disconnect the starter cable first. 

d. disconnect the negative cable first. 

10. The function of the voltmeter, in regard to a battery test, is: 

a. to check to see if positive lead is concurrent to negative lead. 

b. to check cell voltages. 

c. to check how much water is in a battery. 

d. to check for cracks in the battery casing. 
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LAP TEST ANSWER KEY: SERVICING THE STORAGE BATTERY 



1. 


B 


2. 


D 


3. 


A 


4. 


D 


5. 


D 


6. 


B 


7. 


B 


8. 


B 


9. 


D 


10. 


B 
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PERFORMANCE ACTIVITY: Testing the Storage Battery 



OBJECTIVE: 



Test a storage battery. 



EVALUATION PROCEDURE: 



Eight correct responses to a ten-item multiple-choice objective test. 



Auto Service and Repair ^ Stockel. 
Operator's Manual for Test Equipment, 



RESOURCES : 

Battery charger 
Battery cleaners 
Battery needing testing 
Battery testing equipment . ' 
Fender covers 

Tools, ^>ba<5*ic hand {see Unit LEG) 
PROCEDURE : 

NOTE: If difficulty occurs, review filmscrip #FM262, Lo ad Test and review 
pages 22-5 through 22-10 in Auto Se rvic e and Repair — 

1. Place fender covers. 

2. Clean battery with baking soda and water. 

3. Loosen and remove battery cable clamps properly. Rememb er ; negative 
cable first. ~ 

4. Check electrolyte level. Fill if necessary. 

5. Attach battery load test equipment following the operator's manual. 

6. Perform the recommended tests according to the operator's manual. 
Record results and compare to the manufacturers' specifications. 



Principal Author (s): J. Anderson/W. Osland 
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7. If the battery's charge is too low for accurate testing, charge the 
battery with the battery charger. 

8. When the battery charge is completed, perform the recommended tests. 

9. Clean the battery connections and install the battery. 

10. When completed, ask the instructor to evaluate work. 

11. Clean and return all tools and equipment. 

12. Take and score the LAP test. 

13. Upon successful completion, obtain a copy of 37.05.02 Unit Post Test. 
Answer all of the questions and return the test to the instructor for 
evaluation. 

14. Upon successful completion of Unit Post test, proceed to the next unit. 
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LAP TEST: TESTING THE STORAGE BATTERY 



8-25-78 



1» Slow charging passes what relatively small amount of current? 

a. 5-7 amps. 

b. 1 amp per hour only. 

c. 1-2 amps. 

d. 15-20 amps. 

2. A voltmeter tests: 

a. how warm or how cold your battery is. 
h. how old your battery is. 

c. to check for casing cracks by putting pressure inside the battery, 
cell voltages. 

3. If the battery is too low for testing, you should: 

a. do the tests that you can. 

b. charge the battery. 

c. disregard the battery. 

d. just check to see if there are any cracks in the casing. 

4. Before removing and testing a battery you should: 

a. check the electrolyte. 

b. clean battery with baking soda and water. 

c. wash it off with water only. 

d. see if the battery has any charge. 

5. A battery with a 25 point specific gravity difference between cells indicates that: 

a. the battery should be slow charged. 

b. the electrolyte is bad. 

c. the battery is starting to fail . 

d. the battery should be fast charged. 

6. Fast charging sends a relatively heavy initial current of: 

a. 50-60 amps for 12 volt batteries. 

b. not over 25 amps for a 12 volt battery. 

c. 90-100 amps for 12 volt batteries. 

d. 10-20 amps for 12 volt batteries. 
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7. You should never attempt the capacity test: 

a. when you have a fully charged battery. 

b. the battery is in the car. 

c. the specific gravity is below 1.220 

d. if the battery is less than one year old. 

8. A hydroineter tests or checks: 

a. specific gravity. 

b. how old your battery is. 

c. battery corrosion. 

d. the water level in the cell batteries. 

9. When checking specific gravity, you should: 

a. never add water before checking it. 

b. never check it while it is in the car. 

c. add water so all of the cells are full. 

d. never check it when it is below 32 degrees F. 

10. A specific gravity test measures the electrolyte in a battery and: 

a. tells you how much 6- force you have. 

b. tells you how warm or how cold your battery is. 

c. determines the approximate state of charge. 

d. none of the above. 
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LAP TEST ANSWER KEY: TESTING THE STORAGE BATTERY 



1. 


A 


2. 


D 


3. 


B 


4. 


B 


5. 


C 


6. 


A 


7. 


C 


8. 


A 


9. 


A 


10. 


C 
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UNIT POST TEST: BATTERY SERVICING (A) 
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37>04.02.01 

1. The specific gravity of a battery can be measured by a(n): 

a. ohmmeter. 

b. ammeter. 

c. hydrometer. 

d. thermometer. 

2. Surplus electrons flow out of a battery from: 

a. negative to positive. 

b. negative to negative. 

c. positive to positive. 

d. postivie to negative. 

3. The battery's main purpose is to: 

a. supply current for starter. 

b. supply electrical needs of lights. 

c. supply current for ignition. 

d. all of the above. 

4. Electricity flows out of a battery from: 

a. negative to positive. 

b. negative to negative. 

c. positive to negative. 

d. positive to positive. 

5. When charging, a battery converts electricity into: 

a. a positive charge. 

b. raw energy. 

c. chemical energy. 

d. a negative charge. 

37.04,02,02 

6. When activating a dry charged battery, why is it important to just cover the 
separators with electrolyte: 

a. to save electrolyte. 

b. the separators only need to be wet. 

c. to leave room for expansion when charging. 

d. it does not matter how full they are. 



EKLC 



65 



Page 2 



37.04.02.00 (A) 



37,04.02.02 (continued) 

7. A battery should be recharged when the hydrometev reads: 

a. more than 85% 

b. less than 75% 

c. less than 8b% 

d. less than 100% 

8. A specific gravity test measures the electrolyte In a battery and: 

a. how much carbon pile you have In your battery. 

b. determines the approximate state or charge. 

c. what the battery temperature is. 

d. how much G- force Is on a current load. 

9. It Is important when taking the battery out to: 

a. disconnect the positive cable first. 

b. disconnect the starter cable first. 

c. disconnect the negative cable first. 

d. it doesn't matter which one you disconnect first. 

10. When storing a wet battery, its charge will last longer if: 

a. it is stored in a warm place, 75 degrees or above. 

b. you store it in a cool, dry area. 

c. you put a trickle charger on it. 

d. it is a low charge to start with. 

37.04.02.03 

11. Slow charging passes a relatively small amount of current of: 

a. 5-7 amps. 

b. 15 -20 amps. 

c. 1 amp per hour only. 

d. 1-2 amps. 

12. When checking specific gravity, you should: 

a. add water so all of the cells are full. 

b. never add water before checking it. 

c. never check it while it is in the car. 

d. never check it when it is below 32 degrees F. 

13. If the battery is too low for testing, you should: 

a. charge the battery. 

b. disregard the battery. 

c. do the tests that you can. 

d. just check to see if there is any cracks in the casing. 
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37.04.02.03 (continued) 

14. Fast charging sends a relatively heavy initial current of: 

a. 10-20 amps for 12 volt batteries. 

b. 90-100 amps for 12 volt batteries. 

c. 50-60 amps for 12 volt batteries. 

d. not er 25 amps for a 12 volt battery. 

15. Mechanic "A" says when slow charging mere than one battery you connect them in 
paral lei . 

Mechanic "B" says when fast charging more than one battery you connect them in 
series. 

Who is right? 

a. Mechanic "A" only. 

b. Mechanic "B" only. 

c. Both "A" and "B". 

d. Neither "A" nor "B". 
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UNIT POST TEST ANSWER KEY: BATTERY SERVICING (A) 



1. 


C 


2. 


A 


3. 


D 


4. 


A 


5. 
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37.04.02,01 

1. When charging, a battery converts electricity into: 

a. a positive charge. 

b. raw energy. 

c. chemical energy. 

d. a negative charge. 

2. Electricity flows out of a battery from: 

a. negative to positive. 

b. negative to negative • 

c. positive to negative, 

d. positive to positive • 

3. The battery's main purpose is to: 

a. supply current for starter. 

b. supply electrical . needs of lights. 

c. supply current for ignition. 

d. all of the above. 

4. Surplus electrons flow out of a battery from: 

a. negative to positive. 

b. negative to negative. 

c. positive to positive. 

d. positive to negative. 

5. The specific gravity of a battery can be measured by a(n): 

a. ohmmeter. 

b. ammeter. 

c. hydrometer. 

d. thermometer. 

37.04 i)2.02 

6. When storing a wet battery, its charge will last longer if: 

a. it is stored in a warm place, 75 degrees or above. 

b. you store It in a cool, dry area. 

c. you put a trickle charger on it. 

d. It 1s a low charga to start with. 
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37.04.02,02 (continued) 

7. It 1s imDortant when takino the batterv out to: 

a. disconnect the positive cable first. 

b. disconnect the starter cable first. 

c. disconnect the negative cable first. 

d. it doesn't matter which one vou disconnect first. 

8. A sDecifi-c qravitv test measures the electrolvte in a batterv and: 

a. how much carbon pile vou have in vour batterv. 

b. determines the approximate state or charge. 

c. what the battery temperature is. 

d. how much G- 'force is on a current load. 

9. A battery should be recharged when the hydrometer reads: 

a. nx)re than 855^ 

b. less than 75^ 

c. less than 85% 

d. less than 100% 

10. When activating a dry charged battery, why it is important to just cover the 
separators with electrolyte: 

a. to save electrolyte. 

b. the separators only need to be wet. 

c. to leave room for expansion when charging. 

d. it does not matter how full they are. 

37.04.02.03 

11. Mechanic "A" says when slow charging more than one battery you connect them in 
pa rail el . 

Mechanic "B" says when fast charging more than one battery you connect them in 
series . 

Who is right? 

a. Mechanic "A" only. 

b. Mechanic "B" only. 

c. Both "A" and "B". 

d. Neither "A" nor "B". 

12. Fast charging sends a relatively heavy initial current of: 

a. 10-20 amps for 12 volt batteries. 

b. 90-100 amps for 12 volt batteries. 

c. 50-60 amps for 12 volt batteries. 

d. not over 25 amps for a 12 volt battery. 
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37.04.02,03 (continued) . 



13. If the battery is too low for testing, you should: 

a. charge the battery. 

b. disregard the battery. 

c. do the tests that you can. 

d. just check to see if there is any cracks in the casing. 

14. When checking specific gravity, you should: 

a. add water so all of the cells are full. 

b. never add water before checking it. 

c. never check it while it is in the car. 

d. never check it when it is below 32 degrees F. 

15. Slow charging passes a relatively small amount of current of: 



a. 5-7 amps. 

b. 15 -20 amps. 

c. 1 amp per hour only. 

d. . 1-2 amps. 
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UNIT POST TEST ANSWER KEY: BAHERY SERVICING (B) 

1. C 

2. A 

3. D 

4. A 

5. C 

6. C 

7. C 

8. B 

9. B 

10. C 

11. D 

12. C 

13. A 

14. B 

15. A 
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37.04,02.0 1 

1* The battery's main purpose is to: 

a. supply current for starter. 

b. supply electrical needs of lights. 

c. supply current for ignition. 

d. all of the above. 

2. The specific gravity of a battery can be measured by a(n): 

a. ohmmeter. 

b. ammeter. 

c. hydrometer. 

d. thermometer. 

3. Electricity flows out of a battery from: 

a. negative to positive* 

b. negative to negative. 

c. positive to negative. 

d. positive to positive. 

4. Surplus electrons flow out of a battery from: 

a. negative to positive. 

b. negative to negative. 

c. positive to positive. 

d. positive to negative. 

5. When charging, a battery converts electricity into: 

a. a positive charge. 

b. raw energy. 

c. chemical energy. 

d. a negative charge. 

37.04.02.02 

6. When activating a dry charged battery, why is it important to just cover the 
separators with electrolyte: 

a. to save electrolyte. 

b. the separators only need to be wet. 

c. to leave room for expansion when charging. 

d. it does not matter how full they are. 
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37.04,02.02 (continued) 

7. It is important when taking the battery out to: 

a. disconnect the positive cable first. 

b. . disconnect the starter cable first. 

c. disconnect the negative cable first. 

d. it doesn't matter which one you disconnect first. 

8. A battery should be recharged when the hydrometer reads: 

a. more than 85% 

b. less than 75% 

c. less than 85% 

d. le:>s than 100% 

9. When storing a wet battery» its charge will last longer if: 

a. it is stored in a warm place, 75 degrees or above. 

b. you store it in a cool, dry area. 

c. you put a trickle charger on it. 

d. it is a low charge to start with. 

10. A specific gravity test measures the elecrolyte in a battery and: 

a. how much carbon pile you have in your battery. 

b. determines the approximate state or charge. 

c. what the battery temperature is. 

d. how much G-force is on a current load. 

37.04.02.03 

11. Slow charging passes a relatively small amount of current of: 

a. 5-7 amps. 

b. 15 -20 amps, 

c. 1 amp per hour only. 

d. 1-2 amps. 

12. If the battery is too low for testing, you should: 

a. charge the battery. 

b. disregard the battery. 

c. do the tests that you can. 

d. just check to see if there is any cracks in the casing. 

13. -Mechanic ^^A" says when slow charging more than one battery you connect them in 
parallel . 

Mechanic "B" says when fast charging more than one battery you connect them in 
series. 

Who is right? 



ERLC 



a. Mechanic "A" only. 

b. Mechanic "B" only. 

c. Both "A" and "B". 
4. Neither "A" nor "B". 
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37.04.02.03 (continued) 

14. Fast charging sends a relatively heavy initial current of: 

a. 10-20 amps for 12 volt batteries. 

b. 90-100 amps for 12 volt batteries. 

c. 50-60 amps for 12 volt batteries. 

d. not over 25 amps for a 12 volt battery. 

15. When checking specific gravity, you should: 

a. add water so all of the cells are full. 

b. never add water before checking it. 

c. never check it while it is in the car. 

d. never check it when it is below 32 degrees F. 
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Sex: M F (Circle 1) 



UNIT PERFORMANCE TEST: BATTERY SERVICING 



OBJECTIVE 1: 



Services battery. 



OBJECTIVE 2: 



Tests battery. 



TASK: 

The student will be assigned a vehicle on which ho must service and 
battery . 



ASSIGNMENT: 



CONDITIO NS: 

The student may use only those materials provided for the test and perfo 
the test in the auto shop. 



RESOURCES : 

Fender Covers 
Battery Water 
Terminal Cleaner 
Hydrometer 

"Sun" Volt Amp Tester 28 
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RESOURCES : (Cont ) 

Service Manuals 
Time and Parts Manual 
Baking Soda 

Combination Ignition wrench set 

Combination Wrench Set 

Standard Screwdriver Set 

Phillips Screwdriver Set 

Feeler gauge - .002 through .025 inch 

Hex Key Set 

Diagonal Cutting Pliers 
Needle Nose Plier 
1/4" Drive Socket Set 

Ratchet - 3" and 6" extensions - 6" flex handle 
' Ball Peen hanmer 
Plastic Tip Hammer 
Screw Starter 
Chisel and Punch Set 
5/32" Pin Punch - 3/16" Solid 
Gasket scraper 
3/8" Drive Ratchet 
3" Extension 
Spark Plug Socket 
6" Extension 
Speed Handle 
3/8" Drive Socket Set 
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OVERALL PERFORMANCE: 



Studant: .. 

Data: 

Family Pay Number: 

PERFORMANCE CHECKLIST: 
isfactory Unsatisfactory 



File Code: 37 ,0 4^02.00.81-5 

Date Published: _3/4/76 



Sex: M F (Circle 1) 



CRITERION 
Met Not Met 



Objective 1 : 






1 . Service battery. 






Criterion: Battery and terminals must be clean and 






battery cells must be full of water. ( 






Objective 2: 






2. Test specific gravity. 






Criterion: Cells must read above 1,200 and be uniform. 






3. Load test battery. 






Criterion: Voltage must remain above 9 volts on 12 






volt battery and 4.5 volts on a 6 volt 






battery. 






4. Complete test in allotted time. 






Criterion: Must meet flat rate on assigned vehicle. 






Student must satisfactorily corrtolete 3 out of 4 line items 






Lo pass test. 





File Code: 



37.04,03.00,61-1 




Date Published: 



3/4/76 



[L©(2][?[jQ8[iiig [l2X[o)©[?S@DO(5© ©oa8(oj© 



UNIT: LIGHTING SYSTEMS 



RATIONALE : 

The fundamentals and techniques in this Unit will enable you to diagnose 
and repair automotive lighting systems. 

PREREQUISITES : 
None 

OBJECTIVES ! 

Recognize t^e components and the proper operation of the lighting system. 
Use correct procedures for diagnoses and repairs of the lighting systems. 

RESOURCES: 



Automotiv e Ency clopedia . Motor Services. 

Motor's Auto Repair Manual . Motor> The Hearst Corporation. 1972 or equivalent. 



Printed Materials 



Equipment 



Automobile needing repair of: 



brake light and tail light 
headlight and parking light 
instrument light 
turn signal 



Circuit tester 
Replacement parts as needed 
Seat cover towel 

Tools, Basic Hand: Chisel and Punch Set 



5/32" Pin Punch 
3/16'* Solid 



Gauge, feeler (.002" - .025") 



Hammer, ball peen 
Hammer, plastic tip 
Handle, speed 
Hex Key Set 



Pliers, diagonal cutting 
Pliers, needle nose 
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Scraper, gasket 
Screwdriver, standard (Set) 
Screwdriver, phi Hips (Set) 
Screw starter 

Socket Set (3/8" drive) 
extension (3") 
ratchet 

Socket Set (1/4" drive) 
extension (3") 
handle (6" flex) 
ratchet 

Socket, spark plug 
extension (6") 

Wrench, combination (Set) 

Wrench, combination ignition (Set) 

GENERAL INSTRUCTIONS : 

This Unit consists of five Learning Activity Packages (LAPs). Each LAP will provide 
specific information for completion of a learning activity. 

The general procedure for this Unit is as follows: 

(1) Read the first assigned Learning Activity Package (LAP). 

(2) Begin and complete the first assigned LAP. 

(3) Take and score the LAP test. 

(4) Turn in the LAP test answer <heet. 

!5) Determine the reason for any missed items on the LAP test. 
6) Proceed to and complete the next assigned LAP in the unit. 
7) Complete all required LAPs for the unit by following steps 
3 through 6. 

(8) In this Unit, there are some LAPs that have tests combined 
with other LAP tests. These combined tests are taken after 
completing the last LAP covered by the test. 

(9) Take the unit tests as described in the Unit LEG "Evaluation 
Procedures". 

(10) Proceed to the next assigned unit. 

PERFORMANCE ACTIVITIES : 

.01 Fundamentals of the Lighting System 

.02 Headlights and Parking Lights 

.03 Tall Lights and Brake Lights 

.04 Turn Signals 

.05 Instrwnent Lights 
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EVALUATION PROCEDURE : 
When pretesting: 

1. The student takes the unit multiple-choice pretest. 

2. Successful completion is 4 out of 5 items for each LAP part of the pretest. 

3. The student then takes a unit performance test if the unit 
pretest was successfully completed. 

4. Satisfactory completion of the performance test is meeting the criteria 
listed on the performance test. 

When post testing: 

1. The student takes a multiple-choice unit post test and a unit performance test. 

2. Successful unit completion is meeting the listed criteria for the performance test. 



FOLLOW-THROUGH : 

Go to the first assigned Learning Activity Package (LAP) listed on your Student 
Progress Record (SPR). 
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UNIT PRETEST: LIGHTING SYSTEMS 



37.04.03.01. 

1. What is the approximate range of gap of the armature on an electric horn? 

a. .060 to .075 inch- 
fa. .001 to .005 inch. 

c. .025 to .040 inch. 

d. .005 to .010 inch. 

2. Voltage loss is also called: 

a. heat loss. 

b. decreased resistance. 

c. reducing arc. 

d. I R drop. 

3. Whan aiming a sealed beam head lamp, what does the adjustment at the top of 
the retaining ring control? 

a. both to some degree. 

b. horizontal control of beam. 

c. neither one. 

d. vertical control of beam. 

4. How is the light output of a sealed beam headlight affected by age? 

a. not seriously affected. 

b. improved with age. 

c. decreases rapidly. 

d. stays the same. 

5. The horn relay is connected into the horn and the battery circuit in order to: 

a. burn out horn diaphragm by having too much current. 

b. bypass the variable resistance. 

c. make a more direct contact. 

d. raise the resistance. 

37.04.03.02. 

6. On a concealed headlamp system using vacuum, you would get vacuum from: 

a. a special vacuum pump. 

b. the intake manifold. 

c. the exhaust manifold. 

d. compression in the cylinder wall. 
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7. When making headlight adjustments, pushing on the center of both front and 
rear bumpers then rocking the car side to side is known as: 

a. testing the shocks. 

b. disturbing the center balance. 

c. leveling it. 

d . road feel . 

8. The high beam terminal also feeds current to: 

a. the battery through the frame. 

b. the low beam lights. 

c. the high beam indicator lamp on the dash. 

d. the park lights. 



T 97.04.03.03. 

10. When checking tail lights and you have none, you should check: 

a . rel ays . 

b. wires. 

c. bulbs. 

d. fuses. 

11. 



37.04.03.04. V 
12. 



13. How many filaments are in a tail light? 

a. none. 

b. 2 

c. 3 

d. 1 
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37.04,03,05. 

14. The instrument lights' wiring is: 

a. color coded for easy installation. 

b. connected directly to the battery terminal on the coil. 

c. hooked individually to instruments. 

d. not color coded. 

15. If only one part of an instrument panel does not light up, it could indicate a: 

a. bad rheostat control. 

b. bad bulb. 

c. bad fuse, 

d. inaccurate gage. 
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UNIT PRETEST ANSWER KEY: LIGHTING SYSTEMS 
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Learning Activity Package 

Student: 

Date: 

PERFORMANCE ACTIVITY' fundamentals of the Lighting Syst em 

OBJECTIVE : 

Identify the components and proper operation of the lighting system, 

EVALUATION PROCEDURE ; 

Score 80% on LAP study questions. 

Eight correct responses to a ten-item multiple-choice objective test. 
RESOURCES ; 

Automotive Encyclopedia , Motor Services. 
PROCEDURE : 

Steps 

1. Obtain a text copy and secure a quiet place to study* 

2. Read the chapter on "Lights, Lighting Circuits, Horns", pages 427-»V37. 

3. Study figures 36-1 through to 36-26. 

4. Neatly answer questions 1 through 26 from paqe 437 on separate paper, 
paper . 

5. Give answer sheet to the instructor for evaluation. 

6. Return text to shelf. 

7. Take and score the LAP test. 

8. Upon successful completion, proceed to the next LAP. 




Principal Auttior(s): J. Anderson/W. Osland 




1- What is the pemlssible voltage drop between the battery and a lamp? 



a. 12 volts, 

b. 0.1 volts. 

c. 1-0 volts. 

d. 0'6 volts. 



2. What two light circuits use the same bulb filament: 

a. directional and indicator lights. 

b. park and brake lights. 

c. brake and warning lights. 

d. directional and brake lights. 

3. In the electrical area what does (open) mean: 



a. low resistance. 

b. high resistance. 

c. no connection. 

d. short to ground. 



4. How is the light output of a sealed beam headlight affected by age? 

a. stays, the same. 

b. improves with age. 

c. not seriously a^'fected. 

d. decreases rapidly. 



5. What causes the diaphragm on a modern hor?^ to vibrate? 



a. horn relay. 

b. circuit breaker in the horn. 

c. air electromagnet. 

d. air circulating in the lines. 



6. The horn relay is connected into the horn and the battery circuit in order to: 



a. raise the resistance. 

b. reduce the voltage drop in the horn circuit. 

c. burn out horn diaphragm by having too much current. 

d. bypass the variable resistance. 
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7. When aiming a sealed beam head lamp, what does the adjustment at the top of the 
retaining ring control? 

a. neither one. 

b. vertical control of beam. 

c. both to some degree. 

d. horizontal control of beam. 

8. What kind of solder would you use to solder a 16 ga. wire to an 18 ga. wire: 

a. acid core. 

b. solid core. 

c. rosin core. 

d. 20-80 solid core. 

9. The word candlepower refers to what: 

a. length of time a bulb will burn. 

b. the ability of a wire to give off light. 

c. the size of a bulb. 

d. the measurement of light intensity. 

10. What is the unit of measure for the flow of electrons or current in a circuit? 

a. potential. 

b. amps. 

c. volts. 

d. load. 
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LAP TEST ANSWER KEY: FUNDAMENTALS OF THE LIGHTING 

SYSTEM 



1- D 

2. D 

3. C 

4. C 

5. C 

6. B 

7. B 

8. C 

9. D 
10. B 
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Leamirig Activity Package 



Student: 



Date: 



PERFORMANCE AnTIVITV; Headlights and Parking Lights 
OBJECTIVE : 

Diagnose and repair headlights and parking lights. 



EVALUATION PROCEDURE : 

Eight correct responses on a ten-item multiple-choice objective test to 
be taken after LAP 37.04.03.03. 

RESOURCES : 

Automotive Encyclopedia ^ Motor Services. 
Motor's Auto Repair Manual . 

Autofnobile needing headlight and parking light repair 

Circuit tester 

Replacement parts as needed 

Tool St Basic Hand: (see Unit LEG) 

procedure : 

NOTE: Review pages 427-431 in Automotive Encyclopedia . 

1. Activate parking lights and inspect all parking lights. Report on 
work order the defective lights. 

2. If all lights fail to operate, check fuse panel for defective parking 
light fuse. 

3. With circuit tester, test fuse contacts for current availability. 
Replace fuse if defective. 

4. Remove lens from defective light unit. Remove bulb and examine bulb 
element. 

5* Use circuit tester to test for current availability at bulb socket 
terminals. Replace bulb if defective. 

6. If no current is available at socket contacts, trace wire back to 
the switch for open, or shorted circuits. 
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Leariiirig Activity Package 



Student: 



Date Published: 



3/4/76 



Date: 

PERFORMANCE ^CTIVITVr Tall Lights and Brake Lights 
OBJECTIVE I 

Diagnose and repair tall lights and brake lights. 

EV ALUATION PROCEDURE ; 

Eight out of ten correct responses to a ten^-ltem multiple-choice objective 
teFt. 



RESOURCES ; 

Automobile needing tail light or brake light repair 

Circuit tester 

Replacefnent parts as needed 

Tools, Basic Hand: (see Unit LEG) 

PROCEDURE: 



1. Operate light switch and inspect tall lights for full operation. 

1. If no lights operate, check fuse. Check current availability at the 
fuse contacts with the circuit tester. Replace fuse if defective. 

3. Remove trim and lens of defective light unit. Remove and inspect 
bulb. Check current availability with circuit-tester. Replace bulb 
if defective. 

4. If no current is available, trace wiring back to switch in search of 
shorts or open circuits. 

5. When completed, operate and inspect tail lig'^ts for full operation. 

6. With light switch off, depress and lock brake pedal in the activated 
position. 



Step s 



Principal Author (s): J. Am erson/W. Osland 
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7. Examine rear brake lights. If no lights at all, inspect fuse panel. 

8. If one unit fails to operate^ remove trim and lens and examine bulb. 
Test current availability with circuit tester. Replace bulb if 
defective. 

9. Replace trim and lens when problem is solved. 

10. Ask the instructor to evaluate the completed work. 

11. Clean and return all tools and equipment. 

12. Clean work aro.a. 

13. Take and score the LAP test. 
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LAP TEST: HEADLIGHTS AND PARKING LIGHTS/TAIL LIGHTS AND 
BRAKE LIGHTS 



9-6-78 



37.04,03,02 

1. When making headlight adjustments, pushing on the center of both front and rear 
bumpers then rocking the car side to side is known as: 

a. testing the shocks. 

b. road feel . 

c. disturbing the center balance. 

d. leveling it. 

2. All headlight adjustments should be made with: 

a. a full tank of gas, driver and passenger in car. 

b. mechanical aimers. 

c. the car running. 

d. no one in car, but have it sitting level. 

3. When adjusting your headlights, your car must be how far from the test wall? 

a. 6 feet. 

b. 25 feet. 

c. 50 fe^t. 

d. 30 feet. 

4. When adjusting #2 beam, your lights are adjusted: 

a. directly under the high beam. 

b. lov/er and to the Isft of the high beam. 

c. lower anc to the right of the high beam. 

d. lower and each light is pointing outward on right and left side. 

5. When adjusting #1 headlights on a four bulb car (using a wall chart), you must: 

a. have car running- 
fa. be in a dark room, so lights show up on wall. 

c. align your front end. 

d. cover #2 headlights. 

6. On a concealed head lamp system using vacuum, you would get vacuum from: 

a. the intake manifold 

b. the exhaust manifold. 

c. compression in the cylinder wall. 

d. a special vacuum pump. 



EKLC 



94 



Page 2 



37.04.03.02 & 
37.04.03.03 



7. The rear turn signal generally uses: 

a. the rail lamp filament, 

b. the stop lamp filament. 

c. its own filament. 

H, the parking lamp filament. 

8. If one of the front turn signals should lose its ground: 

a. both lamps will burn out. 

b. neither lamp will light. 

c. the lamp with no ground will glow dimly- 

d. both lamps will glow dimly. 

9. If the current through the turnsignal flasher is low the flasher will: 

a. burn out. 

b. stay on. 

c. stay off. 

d. flash very rapidly 

10; If only ono unit fails on the brake lights, it would indicate: 

a. the bulb is bad. 

b. the pa* ; light is bad because it works in a series circuit. 

c. the fuse is burned out. 

d. there is no current to both tail lights. 
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LAP TEST ANSWER KEY: HEADLIGHTS AND PARKING LIGHTS/ 

TAIL LIGHTS AND BRAKE LIGHTS 



1 


D 


r . • 


n 


3. 


B 


4. 


C 


5. 


D 


6. 


A 


7. 


B 


8. 


D 


9. 


B 


10. 


A 
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Data Publijhed: H^IH 

Learning Activity Package 

StudBnt: 

Date: 

PERFORMANCE ACTIVITY: Turn Signals 

OBJECTIVE : 

Diagnose and repair defective turn signals. 
EVALUATION PROCEDURE : 

Eight correct responses to a ten-Item multiple-choice objective test to be 
taken after LAP #37.05.06.03. 



RESOimCHS ii 

Autonx)bile needing turn signal repair 
Circuit tester 
Replacement parts as needed 
Tools, Basic Hand: (see Unit LEG) 

PROCEDURE : 

NOTE: Review page 432 in Automotive Encyclopedia, 

1. With ignition on, activate turn signal switch to locate the defective 
lights. 

2. If there is total loss of turn-signal lights, check fuse and fuse 
contacts for current availability with circuit tester. Replace fuse 
if defective. 

3. If only one unit falls to operate, remove lens and ln3pe:t the bulb. 
Check for current availability vith circuit tester,. 

4. If no current exists, trace wiring for shorts or open circuits. 

5. Replace bulb if defective. 

6. Replace lens. 

7. Activate turn-signal switch to check turn-signal for full operatlon. 

8. Ask the instructor to inspect your completed work. 

9. Clean and return all tools and equipment. 

10. Clean work area. 

11. Proceed to next LAP. The LAP test will be taken after completion of 
LAP 37.05.06.03. 




Automotive Encyclopedia , Motor Services. 



Principal Author(s): J. Anderson/W. Osland 
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PERFORMANCE ACTIV5TY: Instrument Lights 



Date Published: _ 3/4/76 



otudont: 

Date: _ 



OBJECTIVE 



Diagnose and repair defective instrument lightj.ng system. 



EVALUATION PROCEDURE: 



Eight correct responses to a ten-item multiple-choice objective test. 



RESOURCES ; 

Automobile needing instrument light repair 

Circuit tester 

Replacement parts as needed 

Seat cover towel 

Tools. Basic Hand: (see Unit LEG) 



PROCEDURE : 



Steps 



1. Place seat-cover towel over the dash and your head to block out any 
exterior shop light. 

2. Activate light switch and inspect all the instrument panels and 
shift indicator, for full operational lights. 

3. If no lights are operational, turn the light switch to the left and 
to the right to operate the light rheostat control. 

A. If still no lights, inspect the fuse panel for a defective fuse. 
Check current availability at contacts with circuit tester. Re-- 
place fuse if defective. 

5. Carefully reach underneath the dash to remove the bulb socket of 

the unlighted instrument panels and remove bulb and inspect. NOTE: 
Be carefuj. not to disconnect any other wires while working beneath 
the dash. 



Principal Author(s): J. Anderson/W. Osland 
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Procedure : Confi nued 

6. Examine bulb for defectiveness. Check current availability ?.t bulb 
socket with circuit tester. Replace bulb if defective. 

/. When coHipleted, recheck full lighting of instrument panel. 

8. Ask the instructor to inspect your completed v/ork. 

9. Clean and return all tools and equipment. 

10. C^ean workcarea; 

11. Take and score the LAP test. 

12. Upon successful completion of the LAP test, obtain a copy of Unit Post 
Test 37.05.06. Answer all of the questions and return the test to the 
instructor for evaluation. 
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LAP TEST: TURN SIGNALS/INSTRUMENT LIGHTS 



37.04.03,04 

1. Instrument Tights are connected in a: 

a. series circuit. 

b. series parallel circuit. 

c. parallel circuit. 

d. open circuit. 

2. When turning switch is on to indicate turn, the lights are alternately turned on and 
off by: 

a. an interrupter or flasher. 

b. hand. 

c. a control plate. 

d. a flange pin, 

3. Problem: When making a right turn, the right front light flashes and the left rear 
flashes, you would suspect a: 

a. bad flasher. 

b. wrong type bul b. 

c. poor ground connection. 

d. crossed signal light wires. 

37.04.03.05 

4. The light rheostat control, on a light switch, has the function of: 

a. a security so you won*t burn out your lights. 

b. brightening or dimming of the panel lights, 

c. a cut out relay. 

d. adjusting the current going to your headlights. 

6. If only one part of an instrument panel does not light up, it could indicate a: 

a. bad bulb. 

b. bad fuse. 

c. bad rheostat control. 

d. inaccurate gage 
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LAP TEST ANSWFR KEY: TURN SIGNALS/INSTRUMENT LIGHTS 



1. C 

2. A 

3. D 

4. B 

5. A 
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37.04.03.00 



Date Published: 
Revised: 



UNIT POST TEST: LIGHTING SYSTEMS 



3-5-75 



9-6-78 



37.04.03.01 

1. What causes the diaphragm on a modern horn to vibrate? 
a. horn relay. 

b- circuit breaker in the horn. 

c. air circulating in the lines. 

d. an electromagnet. 

2. What is the permissible voltage drop between the battery and the lamp? 



a. 
b. 

c. 
d. 



12 volts. 
0.3 volts. 
0.6 volts, 
1.0 volts. 



3. Which answer below most likely describes the reason for short head light lift and 
dim burning head lights? 

a. charging rate too high. 

b. charging rate too low. 

c. loose or corroded connections. 

d. defective battery. 

4. How many terminals are on the outboard lamp of a dual head lamp system? 



a. 
b. 
c. 
d. 



three 
four 
two 
one 



The diameter of the wire or cable determines its: 



a. strength for wear. 

b. reduction of electric interference. 

c. resi stiiPce. 

d. strength for conduction. 

37.04.03.02 

6. When adjusting #1 headlights on a four-bulb car, you must 

a. cover #2 headlights. 

b. have car running. 

c. be in a dark room so lights show up on W2ill. 

d. align your front end. 
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37.04,03.02 (continued) 

7. All headlight adjustments should be made with: 

no one in car, but nave it sitting level. 

b. a full tank of qas, driver and passenger in car. 

c. the car runni-.j* 

d. mechanical aimers. 

8. When adjusting #2 beam, your lights are adjusted: 

a. lower and each light is pointing outwi^rd on right and left side. 

b« directly under the high beam. 

c. lower and to the left of the high beam. 

d. lower and to the right of the high beam. 

9. When inspecting lights and you find something wrong, you should: 

a. use a circuit tester. 

b. check for the proper light bulb, 
c* check the fuse box. 

d. report it on work order, 

37.04.03.03 

10. If only one unit fails on the brake lights, it would indicate: 

a. there is nu current to both tail lights. 

b. the bulb is bad. 

c. the park light is bad because it works in a series circuit. 

d. the fuse is burned out. 

11. When checking tail lights and you have none, you should check: 

a. fuses, 

b. relays. 

c. bulbs. 

d. wires. 

12. Which is not the cause of head lights frequently burning out: 

a. excessive voltage. 

b. lights left on too long. 

c. loose connections. 

d. excessive charging rate. 

37.04.03.04 

13. Problem: Both high beams will burn but not the low beam. What is the most 
likely reason? 

a. faulty dimmer switch. 

b. shorted head light switch. 

c. open head light switch. 
Q d. loose grounding strap. 

ERIC 
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37>04, 03.04 (continued) 

14. When turning switch is on to indicate turn, the lights are alternately turned 
on and off by: 

a. an interrupter or flasher. 

b. a control plate 

c. hand. 

d. a flange pin. 

37.04.03.05 

15. The light rheostat control on a light switch has the function of: 

a. adjusting the current going to your headlights. 

b. brightening or dimming of the panel lights. 

c. a security so you won't burn out your lights. 

d. a cut-out relay. 
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UNIT POST TEST ANSWER KEY: LIGHTING SYSTEMS (A) 

1. D 

2. C 

3. C 

4. A 

5. C 

6. A 

7. A 

8. D 

9. D 

10. B 

11. A 

12. B 

13. A 

14. A 

15. B 
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Date: 



Date Published: 
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UNIT POST TEST: LIGHTING SYSTEMS (B) 



9-29-78 



37.04.03.01 



1. The diameter of the v,:re or cable determines its: 

a. strength for wear. 

b. reduction of electric interference. 

c. resistance. 

d. strength for conduction. 

2. How many terminals are on the outboard lamp of a dual head lamp system? 
a. three. 



3. Which answer below most likely describes the reason for short head light lift and 
dim burning head lights? 

a. charging rate too high. 

b. charging rate too low. 

c. loose or corroded connections. 

d. defective battery. 

4. What is the permissible voltage drop between the battery and the lamp? 

a. 12 volts. 

b. 0.3 volts. . 

c. 0.6 volts. 

d. 1.0 volts. 

5. What causes the diaphragm on a modern horn to vibrate? 

a. horn relay. 

b. circuit breaker in the horn. 

c. air circulating in the lines. 

d. an electromagnet. 

37.04.03.02 

6. When inspecting lights and you find something wrong, you should: 

a. w^e a circuit tester. 

b. check for the proper light bulb. 

c. check the fuse box. 

d. report it on work order. 



c. 



four, 
two . 
one . 
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37.04.03.02 (continued) 

7. When adjusting #2 beam, your lights are adjusted: 

a. lower and each light is pointing outward on right and left side. 

b. directly under the high beam. 

c. lower and to the left of the high beam. 

d. lower and to the right of the high beam. 

8. All headlight adjustments should be made with: 

a. no one in car, but have it sitting level. 

b. a full tank of gas, driver and passenger in car. 

c. the car running. 

d. mechanical aimers. 

9. When adjusting #1 headlights on a four-bulb r.^r. yon must: 

a. cover #2 headlights. 

b. have car running. 

c. be in a dark room so lights show up on wall. 

d. align your front end. 

37.04.03.03 

10. Which is not the cause of head lights frequently burning out: 

a. excessive voltage. 

b. lights left on too long. 

c. loose connections. 

d. excessive charging rate. 

11. When becking tail lights and you have none, you should check: 

a. fuses. 

b. relays. 

c. bulbs. 

d. wires. 

12. If only one unit fails on the brake lights, it would indicate: 

a. there is no current to both tail lights. 

b. the bulb is bad. . . 

c. the park light is bad because it works in a series circuit. 

d. the fuse is burned cut. 

37.04.03.04 

14. When turning switch is on to indicate turn, the lights are alternately turned on 
and off by: 

a. an interrupter or flasher. 

b. a control plate. 

c. hand. 

d. a flange pin. 
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37.04.03. 04 (continued) 

14. Problem: Both high beams will burn but not the low beam. What is the most 
likely reason? 

a. faulty dimmer switch. 

b. shorted head light switch. 

c. open head light switch. 

d. loose grounding strap. 

37^04.^3_.05 

15. The light rheostat control on a light switch has the function of: 

a. adjusting the current going to your headlights. 

b. brightening or dimming of thr^ panel lights. 

c. a security so you won't burn cut your lights. 

d. a cut-out relay- 
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UNIT POST TEST ANSWER KEY: LIGHTING SYSTEMS (B) 



1. 


C 


2. 


A 


3. 


C 


4. 


C 


5. 


D 


6. 


D 


7. 


D 


8- 


A 


9. 


A 


10. 


B 


11. 


A 


12. 


B 


13. 


A 


14. 


A 


15. 


B 
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37,04.03.01 

1. What causes the diaphragm on a modern horn to vibrate? 

a. horn relay. 

b. circuit breaker in the horn. 

c. air circulating in the lines. 

d. an electromagnet. 

2. Which answer below most likely describes the reason for short head light lift and 
dim burning head lights? 

a. charging rate too high. 

b. charging rate too low. 

c. loose or corroded connactions. 

d. defective battery. 

3. How many terminals are on the outboard lamp of a dual head lamp syst,^m? 

a. three 

b. four 

c. two 

d. one 

4. What is the permissible voltage drop between the battery and the lamp? 

a. 12 volts. 

b. C.3 volts. 

c. 0.6 volts. 

d. 1.0 volts. 

5. The diameter of the wire or cable determines its: 

a. strength for wear. 

b. reduction of electric interference. 

c. resistance. 

d. strength for conduction. 

37.04.03.0 2 

6. When adjusting #2 beam, your lights are adjusted: 

a. lower and each light is pointing outward on right and left side. 

b. directly under the high beam. 

c. lower and to the left of the high beam. 

d. lower and to the right of the high beam. 
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37.04.03.02 (continued) 

7. An headlight adjustments should be made with: 

a. no one in car, but have it sitting level. 

b. a full tank of gas, driver and passenger in the car. 

c. the car running, 
d- mechanical aimers. 

8. When inspecting lights and you find something wrong, you should: 

a. use a circuit tester. 

b. check for the proper light bulb- 

c. check the fuse box. 

d. report it on work order, 

9. When adjusting ^^1 headlights on a four-bulb car, you must: 

a. cover #2 headlights. 

b. have car running. 

c. be in a dark room so lights show up on wall. 

d. align your front end. 

37.04.03.03 

10. When checking tail lights and you have none, you should check: 

a. fuses. 

b. relays. 

c. bulbs. 

d. wires. 

11. If only one unit fails on the brake lights, it would indicate: 

a. there is no current to both tail lights. 

b. the bul b is bad. 

c. the park light is bad because it works in a series circuit. 

d. the fuse is burned out. 

12. Which is not the cause of head lights frequently burning out: 

a. excessive voltage. 

b. lights left on too long. 
0. loose connections. 

d. excessive charging rate. 

37.04 .03.04 

13. Problem: Both high beams will burn but not the low beam. What is the most likely 
reason ? 

a. faulty dimmer switch. 

b. shorted head light switch. 

c. open head light switch. 

d. loose grounding strap. 
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37 .04.03.04 

14. When turning switch is on to indicate turn, the lights are alternately turned on 
and off by: 

a. an interrupter or flasher. 

b. a control plate. 

c. hand. 

d. a flange pin. 

37.04.03.35 

15. The light rheostat control on a light switch has the function of: 

a. adjusting the current going to your headlights. 

b. brightening or dimming of the panel lights. 

c. a security so you won't burn out your lights. 

d. a cut-out relay. 
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UNIT POST TEST: LIGHTING SYSTEMS (C) 



1. D 

2. C 

3. A 

4. C 

5. C 

6. D 

7. A 

8. D 

9. A 

10. A 

11. B 

12. B 

13. A 

14. A 

15. B 
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File Coda: 



37,Q4,03.QO.Bl-5 



Date Published: 



3/4/76 



Date: 




Family Pay Number: 



Sex: M F (Circle 1) 



^^^^ UNIT PERFORMANCE TEST: LIGHTING SYSTEMS 



OBJECTIVE 1 : 

Test and repair turn signals. 
OBJECTIVE 2 : 

Test and repair head lights and park lights. 

OBJECTIVE 3 : 

Test and repair tail and brake lights. 
OBJECTIVE 4 : 

Test and repair dash and interior lights. 



The student will be assigned a vehicle on which he must test and repair a 
lighting systems on the vehicle. 

ASSIGNMENT: 



CONDITIONS : 

The student may use only those materials provided for the test and perfo 
the test in the auto shop. 



TASK: 
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RESOURCES : 

Service Manual 
Time and Parts Manual 
Fender Covers 
Jacks 

Jack Stands 
Test Light 
Ohmmeter 
Volt Meter 

Repair parts 'if needed 
Wiring Diagrams 
Fuses 

Combination Ignition v/rench set 

Combination Wrench Set 

Standard Screwdriver Set 

Phillips Screwdriver Set 

Feeler gauge - .002 through .025 inch 

Hex Key Set 

Diagonal Cutting Pliers 
Needle Nose Plier 
1/4" Drive Socket Set 

Ratchet - 3" and 6" extensions - 6" flex handle 

oa I I Peen hammer 

Plastic Tip Hammer 

Screw Starter 

Chisel and Punch Set 

5/32*^ Pin Punch - 3/16" Solid 

Gasket scraper 

3/8" Drive Ratchet 

3" Extension 

Spark Plug Socket 

6" Extension 

Speed Handle 

3/8" Drive Socket Set 
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Family Pay Number: 



PERFORMANCE CHECKLIST: 



File Coda: . 37 .04.03.00.B1- 5 

3/4/76 



Data PublWHid: 



Sex: M F (Circle 1) 



OVERALL PERFORMANCE: Satisfactory 



Unsatisfactory 



CRITERION 
Met Not Met 



Objective 1 : 



1. Test and repair turn signals. 



Criterion: Must meet manufacturer's specifications. 



Objective 2: 






2. Test and repair park and head lights. 







Criterion: Must meet manufacturer's specifications. 



Objective 3: 

3. Test and repair brake and tail lights. 



Criterion: Must meet manufacturer's specifications. 



Objective 4: 

4. Test and repair dash and interior lights. 



Critpn'on: Mu^;*^. mppt mantifarturpr ' ,<; .qppri f i r;^ ti nn<^ . 
5. Completes test in allotted time. 



Criterion: Meets flat rate time for assigned vehicle. 



Must satisfactorily complete 4 out of 5 line itoms to pass test 
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Fife Code: J/ .U'^.u^ . w • 



Mountain-Plains Education Hl 
^ Economic Development 
Program, Inc. 



Glasgow AFH. Montana 592 

=t!==U 




Date Published: 



3/4/76 



UNIT: CHARGING SYSTEMS 



RATIONALE : 

The fundamentals and techniques in this Unit will enable you to diagnose, service 
and overhaul the components of the charging system. 



PREREQUISITES : 
None 



OBJECTIVES : 

Recognize the components and proper operation of the charging system. 
Test and overhaul the charging system and components. 



ERIC 



RESOURCES : „ . , 
Printed Materials 

Au tn Mechanics Fundamentals . Martin W. Stockel , Goodheart-Wi 1 1 cox Company, Inc.. 
Auto Service and Repair . Martin W. Stockel, Goodheart-Wi 1 1 cox Company, Inc. 
Motor's Auto Repair Manual . Motor, The Hearst Corporation. 1972 or equivalent. 
Operator's Manual for Test Equipment. 

Audio/Visuals 

Super 8 Sound Films: 

DCA Educational Products, Inc. 

Alternator Testing Procedures, Part I--FAA292 . 
Alternator Testing Procedures, Part II — FAA302 . 

Universal Education and Visual Arts 

Assembling the Al ternator— #7816 . 
Assembling Rotor to Frame and Pul 1 e./--#7815 . 
Dissassembly of the Alternator--#7781 . 
Installing the Drive End Bearinq--#7788 . 
TnltaTlinq the Slip Ring End Bearing— #7812 . 
Removing the Drive End Bearinq--#7787 . 
Removing Slip Ring End Bearinq--#7811 . 
Removing the Pulley--#7782 . 
"Rimoving the Rotor--# 7783. 
"Repl acing Brushes--#7814 . 
"Ri pTacing a Diode--#7813 . 
Testing Diodes--#778b . 

Testing the Stator and Rotor— #7784 . 1 1 7 
Using the Diode Test— #7786 . 
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Equi pment 

Automobile with: functioning charging system 

defective alternator 
defective generator 
voltage regulator 

AyidSys tews rSu per 8 mm Instant Film Loop Player 

Fender covers 

Replacement parts as needed 

Test equipment for: charging system 

generator 

alternator 

regulator 

Tools, Basic Hand: Chisel and Punch Set 

5/32" Pin Punch 
3/16" Solid 

Gauge, feeler {.002" - .025") 



Hammer, ball peen 
Hammer, plastic tip 
Handle, speed 
Hex Key Set 

Pliers, diagonal cutting 
Pliers, needle nose 

Scraper, gasket 
Screwdriver, standard (Set) 
Screwdriver, phillips (Set) 
Screw starter 

Socket Set (3/8" drive) 
extension (3'*) 
ratchet 

Socket Set (1/4" drive) 
extension (3") 
handle (6" flex) 
ratchet 



Socket, spark plug 
extension (6") 

Wrench, combination (Set) 

Wrench, combination ignition (Set) 
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GENERAL INSTRUCTIONS : 

This Unit consists of eight Learning Activity Packages (LAPs). Each LAP will 
provide specific information for completion of a learning activity. 

The general procedure for this Unit is as follows: 

(1) Read the first assigned Learning Activity Package (LAP). 
(2] Begin and complete the first assigned LAP. 

(3) Take and score the LAP test. 

(4) Turn in the LAP test answer sheet. 

(5) Determine the reason for any missed items on the LAP test. 

(6) Proceed to and complete the next assigned LAP in the unit. 

(7) Complete all required LAPs for the unit by following steps 
3 through 6. 

(8) Take the unit tests as described in the Unit LEG "Evaluation 
Procedures". 

(9) Proceed to the next assigned unit. 



PERFORMANCE ACTIVITIES : 

.01 Fundamentals of the Charging System 

.02 Testing the Charging System 

.03 Fundamentals of the Generator 

.04 Repairing the Generator 

.05 Fundamentals of the Alternator 

.06 Repairing the Alternator 

.07 Fundamentals of the Voltage Regulator 

.08 Servicing the Voltage Regulator 



EVALUATION PROCEDURE : 
When pretesting: 

1 The student takes the unit multiple-choice pretest. 

2 Successful completion is 4 out of 5 items for each LAP part of the pretest. 
3! The student then takes a unit performance test if the umt pretest was 

successfully completed. . . 

4. Satisfactory completion of the performance test is meeting the criteria ns 
on the performance test. 



When post testing: 

1 The student takes a multiple-choice unit post te:,t and a unit performance test 

2. Successful unit completion is meeting the listed criteria for the performance test 



FOLLOW-THROUGH : 

Go to the first assigned Learning Activity Package (LAP) listed on your Student 
Progress Rtecord (SPR). 
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StuAint: Pii. nnH.> 37. 04. 04. 00. Bl -2 

Date: . Date Published: 3/17/76 




UNIT PRETEST: CHARGING SYSTEMS 



37.04.04.01. 



1. A generator is a device used to take advantage of: 

a. the generator. 

b. magnetic fields. 

c. electric motors. 

d. the left-hand rule. 

2. Electric horns use: 

a. relays to make the diaphragm vibrate, 

b. transistors. 

c. electromagnets . 

d. diodes. 

3. 



4. The strength of the magnetic field and the speed at which the wire moves 
through a field wil 1 : 

a. tell how fast electricity moves. 

b. tell how many revolutions electricity-' will make in a 1 inch span. 

c. be the direct influence of how much current is produced. 

d. tell how much magnetic attraction it has, 

5, The difference between the two DC generator circuits is: 

a. one grounds the field externally and the other grounds internally. 

b. one attaches the insulated brush to the arm and the other doesn't. 

c. one puts out more voltage. 

d. one is larger than the other. 



EKLC 



120 



Page 2 37 .04.04-00.B1-2 

37,04,04.02. 

6. What is number 7 in the diagram?* 

a. end plate front. 

b. end plate rear, 
c* dust shield. 

d. commutator. 




7. What is number 4 in the diagram? 

a. field coils. 

b. armature. 

c. comrrutator. 

d. casing. 

8. What is number 5 in the diagram? 

a., regulator, 
armature. 

c. field coils . 

d. commutator. 

9. In a generator the armature is: 

a. the steel jacket to hold the parts. 

b. carbon objects that pick up the current produced by the generator. 

c. the large series of loops or wires loce.ted on a shaft. 

d. the series of copper plates located in front near the pulley. 

10. What is number 2 in the diagram? 

a. front end plaie. 

b. counter balance weight. 

c. dust cover. 

d. brush holder. 



^(Adapted from Auto Mechanic Fundamentals , Stockel, Goodheart-Wil cox, 1974, 
p. 379, Fin. 19-45.) 
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37.04.04.03, 

11. An AC generator, when at idle speed, has a whining sound which could Indicate 

a. a worn V-belt. 

b. a worn bearing. 

c. a faulty diode. 

d. a faulty bushing. 

12. Brush how! in a DC generator can result from: 

a. worn field coils . 

b. an out-of -round commutator. 

c. loose brush connections. 

d. a worn armature. 

13. When you test an armature for ground, you place one test light prod 
on the armature core and the* other on: 

a. the frame. 

b. the armature terminal. 

c. one of the brushes . 

d. the commutator bar. 

14. To check a DC generator fjr high resistance, you use a(n): 

a. alternator and voltmeter. 

b. voltmeter and regulator. 

c. ammeter and voltmeter. 

d. ammeter and hydrometer. 

15. You use a growler for: 

a. checking generator armatures. 

b. checking noise in a generator. 

c. checking field coils. 

d. checking brushes. 

37.04.04.04. 



16. A transistor voltage regulator: 

a. has no moving parts. 

b. has no diodes. 

c. has no resistance to electric flow. 

d. uses no capacitor. 

17. Cars equipped with alternators use: 

a. less electricity because current flows only 1/2 the time. 

b. alternating current. 

c. direct current. 

d. either one depending on how the voltage regulator is set. 
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18. An alternator differs from a generator in that it: 

a* rotates the ^^les by a loop. 

b. needs no fan uo cool its inner parts. 

c. rotates the loops between poles, 
d* has a north and south pole. 

19. Before making any tests on the alternatov, you should: 

a. disconnect the battery ground cable. 

b. unplug test equipment. 

c. have alternator out of the car. 

d. turn ignition switch on to open all circuits. 

20. Alternators in automobiles are: 

a. one phase AC circuits. 

b. two phase AC circuits. 

c. three phase AC circuits- 

d. four phase AC circuits. 

37.04.04.05. 



22. If the stop-ring on rotor drive shaft is damaged, you would replace it by: 

a. pushing it on the shaft and into the groove. 

b. using a snap ring pliers. 

c. gently tapping with a plastic. 

d. a special took, T65P — 10300-B. 

23. In a motorola alternator, how many leads are there in a stator? 



24. In a field circuit resistance test, when testing each connection along the 
circuit, you get a drop in voltage; this could "Indicate: 

a. a low output from the battery. 

b. a bad stator. 

c. a loose or corroded connection. 

d. a bad voltage regulator. 



21. 



a. 
b. 



c . 



2. 
6. 

4. 
3. 
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25. A diode, in an alternator, has inside of it a: 

a. small resistor. 

b. small contact points. 

c. thin silicon wafer. 

d. thin loop of carbon. 

37.04.04.06. 

26. Circuit breakers in regulators may be used in place of: 

a. fuses. 

b. ammeters. 

c. switches. 

d. voltmeters. 

27. A current regulator is hooked directly to: 

a. the battery. 

b. the generator armature circuit. 

c. the parallel circuit. 

d. the generator. 

28. In the typical voltage regulator, there is a cut-out relay. It is used 
to protect: 

a. the distributor. 

b. the battery. 

c. the coi 1 . 

d. the voltage regulator. 

29. The most commonly used voltage regulator has how many separate control units' 

a. 1. 

b. 2. 

c . 3. 

d. 4. 

30. Voltage regulators operate on the principle: 

a. that high current causes a tipped down armature and therefore grounds i 

b. that increasing length of current makes room for overflow of electricity 

c. of electromagnetic force. . 

d. that high voltage fills up the core-making contact with ground. 

37.04.04.07. 

31. A fully transistorized regulator: 

a. has no moving parts. 

b. has no diodes. 

c. has no capacitor. 

d. doesn't have as long a life span as regulator. 
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32. When the key in a car is turned on but before the engine is started, the 
field relay: 

a. is closed. 

b. is activated fully. 

c. is inoperative. 

d. activates the field windings on both sides of the indicator lamp. 

33. The alternator regulator differs from the DC generator regulator in what ways? 

a. the DC generator has only a current regulator. 

b. the DC generator has two circuits. 

c. the alternator regulator only has a voltage regulator. 

d. the alte'-nator regulator only has a current regulator. 

34. Before proceeding with testing and adjusting the regulator, you should: 

a. take unit out of car. 

b. make sure the battery is half charged only. 

c. make initial visual checks. 

d. thoroughly wash it to insure cleanliness. 

35. 



3 7.04.04.08. 

36. A current output test measures what in an alternator? 

a. battery storage. 

b. rectifiers output. 

c. amperage. 

d. brush output. 

37. It is important to disconnect the ground cable at battery when removing 
test equipment: 

a. because you may short out the field circuit. 

b. so you won't overcharge your battery. 

c. so your battery can recharge itself 

d. so you won't get a shock. 

38. In a lower contact voltage test, you increase your engine RPM to: 

a. 1,250 RPM. 

b. 5,000 RPM. 

c. 4,400 RPM. 

d. 2,200 RPM. 



ERIC 



125 



Page 7 



37.04.04.00.B1-2 



37.04.04.08. cont. 

39. In a voltage regulator test the i nstrument(s) you use is (are): 

a. a hydrometer. 

b. an ammeter and voltmeter. 

c. a voltmeter and hydrometer. 

d. an ammeter and hydrometer. 

40 In an upper contact voltage test when you receive no current reading on 
the ammeter, it would indicate a low regulator setting or: 

a. inefficient amount of battery output. 

b. a blown fuse wire inside the upper stationary contact. 

c. a loose wire on the voltage regulator. 

d. no connection in the lower stationary contact. 
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UNIT PRETEST ANSWER KEY: CHARGING SYSTEMS 



LAP .01 



1. 

2, 
3, 
4, 
5. 



b 
c 
d 
c 
a 



-.lAP .08 



37. 

38. 
39 . 
40. 



LAP .02 



6. 
7. 
8. 
9. 
10. 



c 
b 
c 
c 
a 



LAP .03 



11. 
12. 
13. 
14. 
15. 



LAP .04 



16. 
17. 
18. 
19, 
20. 



c 
b 
d 
c 
a 



a 
c 
a 

a 
c 



i 



LAP .05 



21. 
22. 

23. 
24, 
25, 



c 
a 
b 
c 
c 



LAP .06 



26. 
27. 
28. 
29. 
30. 



LAP .07 



31. 
32, 
33. 

34, 
35. 



a 
b 
b 
c 
c 



a 
c 
c 
c 
c 
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Learfiirig Activity Package 



Student: 

Date: _ 



PERFORMANCE ACTIVJTY: Fundamentals of the Charging Svst ema 



OBJECTIVE : 



Identify the components and proper operation of the charging syscem. 



EVALUATION PROCEDURE : 

80% correct on LAP study questions. 

Eight correct responses to a ten--itein multiples-choice objective test. 
RESOURCES : 

Auto Mechanics Fundamentals , Stockel . ^ • . r^- *. 

PROCEDURE : 

Steps 

1. Obtain a text copy and secure a quiat place to study. 

2. Read chapter 19, beginning at "Generator" on page 376 to "Direct 
Current Generator" on page 379. 

3. Study the figures 19-35 to 19-40 closely. 

4. On separate paper, neatly answer questions 37,38, 39, located on 
page 405. 

5. Upon completion, give answer sheet to the instructor for evaluation. 

6. Return text to the proper shelf. 

7. Obtain a copy of the LAP test from the instructor. Answer all of the 
questions and return the test to the instructor for evaluation. 

8. Upon successful completion, proceed to the next TAP. 
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LAP TEST: FUNDAMENTALS OF THE CHARGING SYSTEM 



1. What happens when a wire passes through a magnetic field? 

a. the wire will become hot and melt. 

the segments of the commutator will break down. 

c. it will change its properties of makeup, 

d. voltage is induced in the wire. 

2. An armature in a generator is run by: 



a. electromagnetic force, 

b. electricity. 

c. DC current. 

d. a V-belt from the crankshaft pulley. 

3. One of the main functions of the generator is to: 



a. make AC current and DC current together. 

b. recirculate electricity. 

c. meet the needs of the electrical system. 

d. store up as much electricity as possible. 

4. The difference between the two DC generator circuits is: 



a. one grounds the field externally and the other grotjnds internally. 

b. one puts out more voltage. 

c. one is larger than the other, 
d- none of the above. 

5. A generator is a device used to take advantage of: 



a. electric motors* 

b. the generator. 

c. the left-hand rule. 

d. magnetic fields. 



7. 
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8. By placing a soft iron core inside the coils of wire carrying an electric cur- 
rent, you will make: 

a. an electromagnet. 

b. an electrocardiogram. 

c. generator. 

d. an electric motor. 

9. 



10. Electric horns use: 

a. electromagnets . 

b. diodes. 

c. transistors. 

d- heat controlled resistors. 



EKLC 



37.04.04.01.B1-2 



LAP TEST ANSWER KEY: FlTNDAldENTALS OF THE CTARGING SYSTEM 




ERIC 



131 



File Code: 37 .04 .02 .Bl^O 




OBJECTIVE : 

Identify in writing the components and proper operation of the generator. 

EVALUATION PROCEDURE : 

Score 80% on LAP study questions* 

Eight correct responses to a ten-item multiple-choice objective test. 
RESOURCES : 

Auto Mechanics Fundamentals , Stockel. 
PROCEDURE : 

Steps 

1. Obtain a text copy and secure a quiet place to study. 

2. Read chapter 19, beginning at "Direct Current Generator" on page 377 
to "Generator Regulator" on page 380. 

3. Study the figures 19-41 through 19-47 closely. 

4. On separate paper, neatly answer the questions 40-46 located on page 
405. 

5. When completed, give answer sheet to the instructor for evaluation. 

6. Return text to proper shelf. 

7. Take and score the LAP test. 

8. Upon successful completion, piroceed to the next LAP. 
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The diagram for the fc"^ lowing questions is on the next page. 

1. V/hat is number 4 in the diagram? 

a. casing. 

b. field coils. 

c. commutator. 

d. armature. 

2. What is number 2 in the diagram? 

a. counter balance weight. 

b. brush holder. 

c. dust cover. 

d. front end plate. 

3. What is number 6 in the diagram? 

a. end plate front. 

b. conmutator. 

c. dust shield. 

d. end plate rear. 

4. What is number 5 in the diagram? 

a. field coils. 

b. commutator. 

c. armature. 

d. regulator. 

5. What is number 8 in the diagram? 

a. field coils. 

b. field pole shoe screw. 

c. dust cover. 

d. oiler. 

6. In a generator, the armature is: 

a. the steel jacket to hold the parts. 

b. the series of copper plates located in front near the pulley. 

c. carbon objects that pick up the current produced by the generator. 

d. the large series of loops or wires located on a shaft. 
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7. In the diagram, number 1 is/are the: 

a. pulley. 

b. front bearing* 

c. dust cover. 

d. end plate. 

8. What is number 3 in the diagram? 

a. nut. 

b. retainer. 

c. spacer. 

d. bearing. 

9. Brushes in a generator are made up of: 

a. any material that will insulate the electric charge, 

b. copper. 

c. carbon. 

d. steel. 

10. What is number 9 in the diagram? 

a. armature. 

b. through bolt. 

c. brushes- 

d. "field"' terminal . 



LOCK WASHER 



NUT 







BEARING RETAxKER 



*( Adapted from Auto Mechanics Fundamentals . 
Martin H. Stockel , Goodheart-Wi llcox, i^yq. 
pg. 379, Fig. 19-45.) 
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LAP TEST ANSWER KEY: FUNDAMENTALS OF THE GENERATOR 



1. D 

2. D' 

3. C 

4. A 

5. B 

6. D 

7. A 

8. D 

9. C 
10. D 
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Activity Package 

Studont: 

Date: 

PERFORMANCE ACTIVITY: Repairing the Generator 

OBJECTIVE : 

Diagnose and repair a defective generator. 
EVALUATION PROCEDURE : 

Eight correct responses to a ten-Item raultlple-cholce objective test. 
RESOURCES : 

AjJto Service and Repair » Stockel . 
htotor's Auto Repair Manual - 

Automobile with a defective generator 

Fender covers 

Generator test equipment 

Replacement parts as needed 

Tools, Basic Hand: (see Unit LEG) 

PROCEDURE : 

NOTE: Review pages 22-12 through 22-22 in Auto Service and Repair , 

1. Place fender covers. 

2. Diagnose the generator's problems, using the generator test equipment, 
following the test equipment operator's manual procedure. 

3. Record diagnosed results on work order form. 

4. Following the repair manual's generator removal procedure, carefully 
remove the generator. (Remember: disconnect the battery cable*) 

5. Dlsassamble the generator, using the disassembly procedure of the 
manual* (The manual will also indicate how and what checks to make*) 

6. Replace and repair the defective parts. 

7. Re-assemble the generator and re-install into automobile. 
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8. When Installation Is completed, test the generator's output and record 
results on the work. order form. 

Upon satisfactory completion, ask the instructor to evaluate work. 

10. Clean and return all tools and equipment. 

11. Clean work area. 

12. Take and score ttie LAP test. 

13. Upon successful completion, proceed to the next LAP. 
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LAP TEST: REPAIRING THE GENERATOR 



1, In cleaning armature, brushes, and field coils, you: 



a. wipe with a clean cloth, 

b. don't clean, 

c. wash in solvent. 

d. wash In gasoline. 



2. Before taking AC or DC generators apart, you should: 

a. check field coils, 

b. put a new one on to see if it works. 

c. make an initial check. 

d. charge battery. 

3. To check a DC generator for high resistance, you use a(n) : 



a. ammeter and hydrometer. 

b. alternator and voltmeter. 

c. voltmeter and regulator. 

d. ammeter and voltmeter. 



4. After turning the commutator down, you should: 



a. clean thoroughly. 

b. place connector into casing. 

c. undercut the mica Insulation. 

d. check drive end bearing. 



5. 
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6. When testing a DC generator armature for shorts, if a short is present, the 
metallic strip will: 

a. ground to armature. 

b. vibrate. 

c. do nothing. 

d. get hot. 

7. The two methods used for grounding the generator field circulcs are: 

a. AC and DC circuits. 

b. A and B circuits. 

c. alternator and generator. 

d. AL and AC circuits. 
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8, When you test an armature for ground, you place one test light prod on the 
armature core and the other on: 

a. one of the brushes. 

b. the frame. 

c. the commutator bar. 

d. the armature terminal. 

9- You use a growler for: 

a. checking field coils. 

b. checking brushes. 

c. checking noise in a generator. 

d. checking generator armatures. 
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LAP TEST ANSWER KEY: REPAIRING THE GENERATOR 



1. 


3 


2. 


C 


3. 


d 


4. 


c 






6. 


b 


7. 


b 


8. 


c 


9. 


d 
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Learning Activity Package 

Student: 
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PERFORMANCE ACTIVITY: Fundamentals of the Alternator 
OBJECTIVE : 

Identify in writing the components and proper operation of the alternator. 



EVALUATION PROCEDURE : 

80% on LAP study questions. 

Eight correct responses to a ten-item multiple-choice objective test. 



RESOURCES : 

Auto Mechanics Fundamentals , Stockel . 
Super 8 Sound Films: 

DCA Educational Products, Inc. 

Alternator Testing Procedures, Part I--FAA292 . 
OTternator Testing Procedures > Part II—FAA302 , 

Universal Education and Visual Arts 

Assembling the Al ternai:or--#7816 . 
ATsemblinq Rotor to Frame and Pul 1 ey--#7815 . 
Dissassembly of the Al ternator"-#7781 . 
Installing the Drive End Bearinq--#7788 . 
Tnstallinq the Slip Ring End Bearing"-#7812 . 
Removing the Drive End Bearing--#7787 . 
Removing Slip Ring End Beari ng--#7811 . 
Removing the Pul ley"-#7782^ 
Removing the Rotor-">#7783 . 
Replacing Brushes--#7814 . 
Replacing a Diode--7y7813 . 
Testing Diodes--#7785 . 
Testing the Stator and Rotor--#7784 . 
Using the Diode Test--#7786 . 

Projector 
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PROCEDURE : 

Steps 

1. Obtain a text copy and secure a quiet place to study, 

2. Read chapter 19, beginning at ''Alternating Current (AC) Generator" 
on page 385 to "Single Unit Regulator" on page 391. 

3. Study the figures 19-54 to ig^-eSB. 

4. On separate paper, neatly answer these questions from page 405 and 
406; numbers 57, 58, 59, 74, 

5. Upon completion, give the answer sheet to the instructor for evalua- 
tion. 

6. Return text. 

7. See the films trips listed in the "RESOURCES". 

8. Take and score the LAP test. 

9. Upon successful completion, proceed to the next LAP. 
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LAP TEST: FUNDAMENTALS OP THE ALTERNATOR 



1. Diode rectifiers are used and act as: 

a. amperage meters. 

b. electrical one-way valves. 

c. circuit breaker. 

d. transistors. 

2. A transistor voltage regulator: 

a. has no diodes. 

b. has no moving parts. 

c. uses no capacitor* 

d. has no resistance to electric flow. 

3. To rectify current means to; 

a. change from amperage to voltage. 

b. change from voltage to amperage. 

c. change current from DC to AC. 

d. change current from AC to DC. 

4. Before making any tests on the alternatorp you should: 

a. have alternator out of the car. 

b. unplug test equipment. 

c. turn ignition switch on to open all circuits. 

d. disconnect the battery ground cable. 

5. Alternators in automobiles are: 

a. one phase AC circuits. 

b. four phase AC circuits. 

c. two phase AC circuits. 

d. three phase AC circuits. 

6. When adjusting a regulator, to prevent accidental grounding, you should: 

a. put a resistor on the regulator. 

b. have ignition switch on to open points. 

c. disconnect battery. 

d. use an insulated tool. 

7. Operating on an open circuity the alternator will: 

a. build up a very high voltage. 

b. polarize an alternator. 

c. not generate. 

d. will ground an alternator. 
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8. Even though the alternator is turning over, in order to test an alternator, 
it must be connected to the: 

a. heat sink. 

b. volta£,e regulator- 
c* capacitor. 

d. battery. 

9. The advantage of an alternator in comparison to a generator is: 

a. that it requires less power to operate. 

b. more output of currei.t at lower engine speed. 

c. that it does not have an electric field. 

d. that it can be turned on and off as needed. 

IQ. An open diode will reduce output in an alternator to approximately: 

a. 2 to 8 amps. 

b. 0 to 15 amps, 

c. 10 to 15 amps. 

d. 20 to 30 amps. 
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LAP TEST ANSWER KEY: FUNDAMENTALS OF THE ALTERNATOR 



1. b. 

2. b 

3. d 

4. d 

5. d 

6. d 

7. a 

8. d 

9. b 
10- -fi: A 
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Leamirig Activity Package 



Student: 
Date: _ 



PERFORMANCE ACTIVITY: Repairing the Alternator 

OBJECTIVE; 

Use the correct procedure for diagnosis and repair of a defective alternator. 
EVALUATION PROCEDURE : 

Eight correct responses to a ten-item multiple-choice objective test. 
RESOURCES : 

Auto Service and Repair , Stockel . 
Motor's Pmto Repair Manual . 

Alternator test equipment 

Automobile with a defective alternator 

Fender covers 

Replacement parts as needed 
Tools, Basic Hand: (see Unit LEG) 

PROCEDURE : 

NOTE: Review fllmstrips and pages 22-22 through 22-29 In Auto Service and Repair 
If necessary. 

NOTE: Disconnect negative battery cable first. 

1. Place fender covers. 

2. Diagnose alternator problem, using the test procedure found in the 
alternator test equipment operator's manual. 

3. Record test results on work order. 

U. Following the repair manuals removal procedure, remove the alternator. 

5. Following the disassembly and inspection procedure of the manual, dis- 
assemble the alternator. 



6. Replace and repair the defective parts, 
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7. Re-assemble alternator. 

8. Re-mount the alternator. 

9. Test alternator output and record result on work order. 

10. Ask the Instructor to check completed work for approval. 

11. Clean and return all tools and equipment. 

12. Clean work area. 

13. Take and score the LAP test. 

14. Upon successful completion, proceed to the next LAP. 
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LAP TEST: REPAIRLNG THE ALTERNATOR 
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1. In a field circuit resistance test, vhen testing each connection along the 
circuit you get a drop in voltage, this could indicate: 

a. a low output from the battery. 

b. a bad voltage regulator. 

c. a bad stator. 

d. a loose or corroded connection. 

1. When splitting stator from alternator, to prevent damage to stator windings, 
you should not insert screwdriver more than: 

a. 1/2 inch. 

b. 1/A inch. 

c. 1/16 inch. 

d. 3/8 inch. 

3. If the stop-ring on the rotor drive shaft is damaged, you would replace it by: 

a. a special tool, T65P~10300-B . 

b. pushing it on the shaft and into the groove. 

c. gently tapping with a plastic tool. 

d. using a snap ring pliers. 

4. A diode, in an alternator, has inside of it: 



a. small contact points* 

b. a small resistor. 

c. a thin loop of carbon. 

d. a thin silicon wafer. 

5. An ammeter reading, when giving a ratio test, should not be above 2-8 and 3-2, 
If it is, it would indicate: 



a. the stator is bad. 

b. the insulator is bad. 

c. shorted diodes. 

d. shorted windings. 

6. To prevent any damage to the alternator when making any test connection, you 
should: 



a. remove battery cable. 

b. turn switch to on position. 

c. adjust voltage regulator. 

d. take off your voltage regulator. 
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7. To remove the heat oink and Insulator on an alternator, you: 

a. remove DC output ter^ainal nuts and remove terminal. 

b. remove with a pulley-puller. 

c. separate the three stator load wires to prevent shorting. 

d. remove the heat sink diodes first. 

8. When you disassemble an alternator, you should mark the two end housings with 
the: 

a. field coils. 

b. field terminal. 

c. stator. 

d. rotor. 

9. The voltage at which the alternator operates is determined by: 

a. the speed the engine is turning. 

b. how low your battery is. 

c. the regulator adjustment. 

d. -he number of accessories the alternator has to handle. 
10. Diodes may be tested by using an: 

a. voltmeter. 

b. amperage meter. 

c. ohmmeter. 

d. '20 volt test lamp. 
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LAP TEST ANSWER KEY: REPAIRING THE ALTERNATOR 



1. d 

2. c 

3. b 

4. d 

5. d 

6 . a 

7. a 

8. c 

9. c 
10. c 
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PERFORMANCE ACTIVITY: Fundamentals of the Voltage Regula tor 

OBJECTIVE : 

Identify the components and proper operation of the voltage regulator. 

EVALUATION PROCEDURE : 

Eight correct responses to a ten-item multiple-choice objective test. 
RESOURCES : 

Auto Mechanics Fundamental s > Stockel • — v 

procedure : 

steps 

1. Obtain text copy and secure a quiet place to study, 

2. Read chapter 19, beginning at "Generator Regulator" on page 381 to 
"Alternating Current (AC) Generator" on page 385. Also read "Single 
Unit Regulator" on page 390 to "Starter System" on page 391. 

3. Study figures 19-48A to 19-53 and figures 19-68B to 19-69A. 

4. On separate paper, neatly answer questions 47 through 55 on page 405. 

5. When completed, give answer sheet to the instructor. 

6. Read "Mechanic is Responsible" page 405 (think it over carefully). 

7. Return text to shelf. 

X 

8. Take and score the LAP test. 

9. Upon successful completion, proceed to the next LAP. 
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LAP TEST: FUNDAMENTALS OF THE VOLTAGE REGULATOR 



1. By using bimetallic hinge strips on the circuit breaker and current regulator 
in cold weather, it is possible to: 

a. reduce regulator coil magnetic efficiency, 

b. limit current flow. 

c. stop all current to the battery. 

d. allow increased current flow 



2. The most commonly used voltage regulat 



how many separate control units? 



a. 4 

b. 1 

c. 3 

d. 2 

3. Voltage regulators operate on the principle: 

a. of electromagnetic force. 

b. that increasing length of current makes room for overflow of electricity. 
Co that high current causes a tipped down armature and therefore, grounds it, 
d. that high voltage fills up the core-making contact with ground* 

4. You would polarize a generator: 

a. after installation. 

b. If it is a 12 volt generator. 

c. after you break it in for a few days. 

d. before installation. 

5. Circuit brealcers in regulators may be tised in place of: 
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a. switches. 

b. ammeters. 

c. fuses. 

d. voltmeters. 

6. In a voltage regulator, the electromagnet with the: 

a. fewest loops or turns controls voltage, fine wire protects battery. 
h. fine wire controls current, heavy wire controls voltage. 

c. fine wire controls voltage, heavy wire controls current. 

d. f©w©at loops or turns controls current, heavy wire controls voltage. 

7. A curr&nt regulator is hooked directly to: 

a. the generator armature circuit. 

b. the parallel circuit. 
Cn the battery. 

none of the above. 
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8. In the typical voltage regulator, there is a cut--out relay. It is used to 
protect: 

a. the distributor. 

b. the coil. 

c. the battery. 

d. the voltage regulator. 

9. The difference between a double contact voltage regulator and a single con- 
tact voltage regulator is: 

a. shorter service with lower generator output. 

b. shorter service with higher generator output. 

c. longer service with higher generator output. 

d. allows lower field currents with higher generator speeds. 

10. When generator is not operating, the position of the armatures in the voltage 
regulator is : 

ac cut-out relay is closed but the other two are open. 

b. all armatures are closed. 

c. all armatures are open. 

d. cut-out relay is open but the other two relays are not. 



ERIC 



153 



37.04.04.06.B1-2 



LAP TEST ANSWER KEY: FUNDAlffiNTALS OF THE VOLTAGE REGULATOR 



1. d 

2. c 

3. a 

4. a 

5. c 
6- c 

7. a 

8. c 

9. c 
10. d 
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PERFORMANCE ACTIVITY: Servicing the Voltage Regulator 



OBJECTIVE : 



Diagnose, adjust and test a voltage regulator* 



EVALUATION PROCEDURE: 



Eight correct responses to a ten-Item multiple-choice objective test. 



RESOUBCES : 

Motor's Auto Repair Manual , 

Automobile with a voltage regulator 
Fender covers 

Regulator testing equipment 
Tools, Basic Hand: (see Unit LEG) 

PROCEDURE : 

NOTE: Review pages 22-29 through 22-32 in Auto Service and Repair , Read pages 
22-33 through 22-41 in Auto Service and Repair . 

NOTE: Use extreme caution In making adjustment to prevent damage to the 

electrical parts while the battery cables are connected. It is be: t 
to remove one battery cable before making regulator adjustments. 

1. Place fender covers. 

2. Diagnose regulator problem using regulator testing equipment and oper- 
ator's manuals 

3. Refer to repair manual for regulator output specifications. Record 
specifications on work order. 

4. Follow the manual's procedure for making the correct regulator adjust- 
ments needed to correct the malfunction. 

5. Test regulator output to Insure that it is now meeting the required 
specifications. Record results on work order. 



Principal Author(s): J. Anderson/W. Osland 



ERIC 




Page 2 



37.04.04.07.B1-0 



6. Ask the instructor to evaluate work. Explain how and what adjustments 
were made to correct the malfunctioning regulator. 

7. Clean and return all tools and equipment, 
a. Clean work area. 

9. Take and score the LAP test. 

10. Upon successful completion of the LAP test, obtain a copy of Unit Post Test 
37.05.04. Answer all of the questions and return the test to the instructor 
for evaluation. 

11. I'pon successful completion of unit test, proceed to the next unit,, 
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LAP TEST: SERVICING THE VOLTAGE REGULATOR 



1. Cut-out relay closing voltage on a voltage regulator may be set: 

a. by a special tool. 

b. it cannot be set, 

c. an adjusting screw. 

d. first, removing it from car. 

2. To clean the points on a voltage regulator, either hard or soft, you use: 

a. 400 silicon carbide paper. 

b. a special point file. 

c- suitable material for hardness of points, 

d. a fine hard carbon file. 

3. Before adjusting cut-out relay air gap on a voltage regulator, you would: 

a. disconnect battery. 

b. turn ignition key off. 

c. file the points. 

d. turn ignition key on. 

4. A fully transistorized regulator: 

a. has no moving parts . 

b. doesn't have as long a life span as a regular regulator. 

c. has no diodes. 

d. has no capacitor* 

5. A partially transistorized regulator has what function? 

a. takes less current to function, 

b. cuts down on current loss. 

c. assists the regular voltage regulator. 

d. lets the regulator have a longer life. 



6. A fully transistorized regulator is often called a: 



a. *'diode regulator" 

b. "trans'* 

c. "static" 

d. "capacitor regulator" 



7. Before making each test on the voltage regulator, you must: 
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a. normalize it. 

b. disconnect it. 

c. polarize it. 

d. take off the cover. 
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8. What definitely affects regulator voltage control? 
a. anfclent temperattire* 

the charge the voltage regulator has, 

the number of amps in a voltage regulator* 
d. the amount of current put out by a DC generator or alternator. 

9. The alternator regulator differs., from the DC generator regulator in what way? 

a* the alternator regulator only has a voltage regulator. 

b» the DC generator has two circuits* 

c. the DC generator has only a current regulator. 

d* the alternator regulator only has a current regulator. 

10. When the key in a car is turned on but before the engine is started, the 
field relay: 

a. is closed. 

b* activates the field windings on both sides of the idicator lamp. 

c. is inoperative. 

d, is activated fully. 
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LAP TEST ANSWER KEY: SERVICING THE VOLTAGE REGULATOR 



1. c 

2. c 

3. a 

4. a 

5. c 

6. c 

7. a 

8. a 

9. a 
10- c 
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PERFORMANCE ACTIVITY: Testing the Charging System 

OBJECTIVES : 

Recognize the correct procedure for testing and diagnosing the condition of an 
operating charging system. 

Test and diagnose the condition of an operating charging system. 
EVALUATION PROCEDURE : 

Eight correct responses to a ten-item multiple-choice objective test. 
RESOURCES : 

Auto Service and Repair p Stockel . 
Motor's Auto Repair Manual . 
Operator's Manual for Test Equipment 

Automobile with functioning charging system 
Fender covers 

Tools, Basic Hand: (see Unit LEG) 
PROCEDURE : 

NOTE: Read pages 22-10 through 22-42 in Auto Service and Repair . 

1. Place fender covers. ^ 

2. Test charging system output with test equipment. (Follow operator s 
test procedure from operator's manual.) 

3. Record results on work order. ^i-j 

4. Refer to repair manual for the charging system's output specifications. 

Record on work order. , 

5. If adjustments are necessary, perform thew according to the manual s 
adjustment procedure. 

6. Record adjustments made. ,^ ^ 

7. Ask the instructor to evaluate your completed work. Explain the adjust- 

ments performed . 

8. Clean and return all tools and equipment. 

9. Clean work area. 

10. Take and score the LAP test. 

11. Upon successful completion, proceed to the next LAP. 
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LAP TEST: TESTING THE CHARGING SYSTEM 



1. Excessive resistance in the regulator wiring circuit will cause: 

a. the voltmeter reading to remain constant. 

b. fluctuation in the amcaeter. 

c. fluctuation in the voltmeter. 

d. an over output of electricity. 

2. In a charging circuit resistance test, the voltmeter with 10 amps flowing 
through a circuit should not exceed: 

a. -5 volts. 

b. 'A volts. 

c. • 3 volts . 

d. •& volts. 

3. In an upper contact voltage test when you receive no current reading on the 
ammeter, it would indicate a low regulator setting or: 

a. a blown fuse wire inside the upper stationary contact. 

b. a loose wire on the voltage regulator. 

c. no connection in the lower stationary contact. 

d. inefficient amount of battery output. 

4. A current output, test measures what in an alternator? 

a. battery storage. 

b. amperage output. 

c. brtjsh output. 

d. rectifiers output. 

5. You would measure temperature of regulator by holding a thermometer: 

a. on top of the regulator cover. 

b. on the inside cover of the regulator. 

c. on the radiator to tell how hot it is, 

d. 1/4 inch from regulator cover. 
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LAP TEST ANSWER KEY: TESTING THE CHARGING SYSTEM 



1. b 

2. c 

3. a 

4. b 

5. d 
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UNIT POST TEST: CHARGING SYSTEMS 



1. What happens when a wire passes through a magnetic field? 

a. the segments of the commutator will break down. 

b. the wire will become hot and melt. 

c. it will change its properties of makeup. 

d. voltage is induced in the wire. 



2. Electricity produces: 



a. transistors. 

b. relays. 

c. magnetism. 

d. current. 



3. One of the' main functions of the generator is to: 

a. meet the needs of the electrical system. 

b. recirculate electricity. 

c. make AC current and DC current together. 

d. store up as much electricity as possible. 

4. In the left-hand rule for coils, your thumb will point to which pole? 

a. north. 

b. always south. 

c. east. 

d. always west. 

5. If a wire in a magnetic field is part of a closed circuit, current will: 



a. not flow. 

b. destroy the wiring system. 

c. flow "^ri a circle, 

d. ground out. 
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6. A generator produces voltage and: 

a. DC current only. 

b. AC or DC current. 

c. AC current only. 

a. carbon crystals which change into DC current. 
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7. In the diagram, number 1* is: 

a. fins. 

b. dust cover, 

c. pulley. 

d. end plate. 

8. What is number 7 in the diagram? 

a. pulley. 

b. field coils. 

c. brush end plate. 

d. front end plate. 

9. What is number 3 in the diagram? 

a. spacer. 

b. retainer. 

c. bearing. 

d. bushing. 

10. What is number 9 in the diagram: 

a . armature. 

b. through bolt. 

c. brushes. 

d. terminals. 



^(Adapted from Auto Mechanic Fundamentals , Stockel , Goodheart-Wi 1 cox, 1974. 
p. 379. Fig. 19-45.) 
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11. When testing a DC generator armature 
the metallic strip will : 

a. do nothing, 

b. ground to armature. 

c. get hot. 

d. vibrate. 



37.04.04.00.Cl-2 
for shorts, if a short is present. 



13. In cleaning armature, brushes, and field coils, you: 

a. don' t clean. 

b. wipe with a clean cloth. 

c. wash in solvent. 

d. wash in gasoline. 

14. After turning the commutator down, you should: 

a. place connector into casing. 

b. clean thoroughly. 

c. check drive end bearing. 

d. undercut the mica insulation. 

15. An electrical unbalance in an AC generator is caused by: 

a. voltage regulator. 

b. d bad battery. 

c. an open diode. 

d. a worn capacitor. 

37.04.04.04. 

16. Diode rectifiers are used and act cis : 

a. transistors. 

b. electrical one-way valves-. 

c. ci rcui t breakers . 

d. amperage meters. 

17. Even though the alternator is turning over, in order to test an alternator, 
it must be connected to the: 

a. voltage requlator. 

b. battery. 

c. heat sink. 

d. capacitor. 

Er|c 16 5 
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18. A shorted diode will reduce output in an alternator to: 

a. 10 to 15 amps. 

b. 15 to 30 amps. 

c. 0 to 15 amps. 

d. 2 to 8 amps. 

19. High resistance in an alternator is caused from: 

a. a bad ballast resistor. 

b. a bad voltage regulator. 

c. a faulty wire. 

d. too much output from the battery. 

20. Operating en an open circuit the alternator will: 

a. build up a very high voltage. 

b. not generate. 

c. will ground an alternator. 

d. polarize an alternator. 

37.04>04.05. 

21. An ammeter reading, when giving a ratio test, should not be above 2.8 and 3.2. 
If it is, it would indicate: 

a. shorted diodes.: 

b. shorted windings. 

c. the insulator is bad. 

d. the stator is bad. 

22. When you disassemble an alternator, you should mark the two end housings 
with the: 

a. field coils. 

b. fiel d terminal . 

c. stator. 

d. rotor. 

23. To prevent any damage to the alternator when making a test connection, you 
shoul d: 

a. adjust voltage regulator. 

b. turn switch to on position. 

c. take off your voltage regulator. 

d. remove battery cable. 

24. To remove the heat sink and insulator on an alternator, you: 

a. remove DC output terminal nuts and remove terminal. 

b. separate the three stator load wires to prevent shorting- 

c. remove the heat sink diodes first. 

d. remove with a pulley-puller. 
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25. The voltage' at which the alternator operates is determined by: 

a. the regulator adjustment. 

b. the speed the engine is turning. 

c. the number of accessories the alternator has to handle. 

d. how low your battery is. 

37.04.04.06. 

26. The directional flow of current leaving the generator is defined as: 

a. polarity. 

b. alternating current. 

c. flow of electricity. 

d. residual magnetism. 

27. Diode rectifiers in a single unit voltage regulator prevent current flow back 
into the: 

a. battery. 

b. alternator. 

c. field terminals. 

d. junction block. 

28. When the generator is not operati ng, the position of the armatures in the 
voltage regulator is: 

a. all armatures are open. 

b. cut-out relay is closed but the other two are open. 

c. cut-out relay is open but the other two relays are not. 

d. all armatures are closed. 

29. In a voltage regulator, the electromagnet with the: 

a. fine wire controls current, heavy wire controls voltage. 

b^ fewest loops or turns controls current, fine wire controls voltage. 

c. fewest loops or turns controls voltage, fine wire protects battery. 

d. fine wire controls voltage, heavy wire controls current. 

30. When the flow of current through the core shunt coil is high enough, it will 

a. strengthen the generator magnetic field. 

b. charge the battery to capacity. 

c. pull armature down and separate points. 

d. pull armature down and contact points. 

37.04.04.07. 

31. Before making each test on the voltage regulator, you must: 

a. take off the cover. 

b. normalize it. 

c. polarize it. 

d. disconnect it. 
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32. Before adjusting cut-out relay air gap on a voltage regulator, you would: 

a. file the points. 

b. disconnect battery. 

c. turn ignition key on. 

d. turn Ignition key off. 

33. What definitely affects regulator voltage control? 

a. the amount of current put out by a DC generator or alternator. 

b. ambient temperature. 

c. the number of amps in a voltage regulator. 

d. the charge the battery has. 

34. A partially transistorized regulator has what function? 

a. cuts down on current loss. 

b. lets the regulator have a longer life. 

c. assists the regular voltage regulator. 

d. takes less current to function. 

35. To clean the points on a voltage regulator, either hard or soft, you use 

a. a fine hard carbon file. 

b. a special point file. 

c. suitable material for hardness of points. 

d. 400 silicon carbide paper. 
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36. In a charging circuit resistance test, the vol tmeter wi th 10 amps flowing 
through a circuit should not exceed: 

a . '5 vol ts. 

b. -3 volts. 

c. -A volts. 

d. -6 volts. 

37. It is important to disconnect the ground cable at battery when removing 
test equipment: 

a. because you may short out the rield circuit. 

b. so you won't get a shock. 

c. so your battery can recharge itself. 

d. so you won't overcharge your battery. 

38. You would measure temperatures of regulator by holding a thermometer: 

a. on the radiator to tell how hot it is. 

b. on the inside cover of the regulator. 

c. 1/4 Inch from regulator cover. 

d. on top of the regulator cover. 
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39. In a lower contact voltage test, you increase your engine RPM to: 

a. 1,250 RPM. 

b. 4,400 RPM. 

c. 5,000 RPM. 

d. 2,200 RPM. 

40. In a voltage regulator test the instrument(s) you use is (are): 

a. an ammeter and voltmeter. 

b. an anmeter and hydrometer. 

c. a voltmeter and hydrometer. 

d. a hydrometer. 
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UNIT POST TEST ANSWER KEY: CHARGING SYSTEMS [/^ 



LAP .01 LAP .08 

1. d 36. b 

2. c 37. a 

3. a 38. c 

4. a 39. d 

5. c 40. a 

LAP .02 



6. b 

7. c 

8. c 

9. c 

10. d 

LAP .03 

11. d 

12. a 

13. b 

14. d 

15. c 

LAP .04 

16. b 

17. b 

18. a 

19. c 

20. a 

LAP .05 

21. b 

22. c 

23. d 

24. a 

25. a 

LAP .06 

26. a 

27. b 

28. c 

29. d 

30. c 

LAP .07 

31. b 

32. b 

33. b 

34. c 

35. c 
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UNIT POST TEST: CHARGING SYSTEMS (B) 



37.04.04.01 



1. 



If a wire in a magnetic field is part of a closed circuit, current 
will: 



a. not flow 

b. destroy the wiring system 

c. flow in a circle 

d. ground out 



In the 



left-hand rule for coils, your rhumb will point to which pole? 



a . north 

b. always south 

c. east 

d. always west 

One of the main functions of the generator is 

meet the needs of the electrical system 
recirculate electricity 

make AC current and DC current together 
store up as much electricity as possible 



a . 
b. 
c . 
d. 



4. Electricity produces: 



a. transistors 

b. relays 

c. magnetism 

d. current 

What happens when a wire passes through a magnetic 

a. the segments of the commutator will break down 

b. the wire will become hot and melt 

c. it will change its properties of makeup 

d. voltage is induced in the wire 



3 7 .04 .04 .02 

6. What is mimber 9 in the diagram: 

a. armature 

b. through bolt 

c. brushes 

d. terminals 
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7. What is number 3 in the diagram? 

a. spacer 

b. retainer 
bearing 

d. bushing 

8. What is number 7 in the diagram? 

a. pulley 

b. field coils 

c. brush end plate 

d. front end plate 

9. In the diagram, number 1 is: 

a. fins 

b. dust cover 

c. pulley 

d» end plate 
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A generator produces voltage and: 



a. 
b. 
c» 
d. 



DC current only 
AC or DC current 
AC current only 

carbon crystals which change into DC current 



LOCH 

WASHER 




4 





BkAHlNG RETAINER 



(Adapted from Auto Mechanic Fundamentals , Stockel , Goodheart-Wilcox, 1974, 
p. 379, Fig. 19-45. ) 
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An electrical unbalance in an AC generator is caused by: 



a. voltage regulator 

b. a bad battery 

c. an open diode 

d. a v/orn capacitor 

12. After turning the commutator down, you should: 

a. place connector into casing 

b. clean thoroughly 

c. check drive end bearing 

d. undercut the mica insulation 
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13. In cleaning armature, brushes, and field coils, you: 

a. don't clean 

b. wipe with a clean cloth 

c. wash in solvent 

d. wash in gasoline 

14. When checking the resistance of a DC generator with an output of 20 amps, 
the voltage of the voltmeter should not exceed: 

a. 0.3 volts 

b. 15 volts 

c. 30 volts 

d. 0.5 volts 

15. When testing a DC generator armature for shorts, if a short is present, 
the metallic strip will: 

a. do nothing 

b. ground to armature 

c. get hot 

d. vibrate 

37.04 .04.04 

16. operating on an open circuit the alternator will: 

a- build up a very high voltage 

b- not generate 

c. will ground an alternator 

d. polarize an alternator 

17. High resistance in an alternator is caused from: 

a. a bad ballast resistor 

b. a bad voltage regulator 

c. a faulty wire 

d. too much output frcm the battery 



18 
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A shorted diode will reduce output in an alternator to: 

a. 10 to 15 amps 

b. 15 to 30 amps 

c. 0 to 15 amps 

d. 2 to 8 amps 

Even though the alternator is turninq over, in order to test an alternator, 
it must be connected to the: 

a. voltage regulator 

b. battery 

c. heat sink 

d. capacitor 
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20. Dicxie rectifiers are used and act as: 

a. transistors 

b. electrical one-way valves 

c. circuit breakers 

d. amperage meters 

37 .04,04.05 

21. The voltage at which the alternator operates is determined by: 

a. the regulator adjustment 

b. the speed the engine is turning 

c. the number of accessories the alternator has to handle 

d. how low your battery is 



22 
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To remove the heat sink and insulator on an alternator, you: 

a remove DC output terminal nuts and remove terminal 
b! separate the three stator load wires to prevent shorting 

c. remove the heat sink diodes first 

d. remove with a pulley-puller 

TO prevent any damage to the alternator when making a test connection, 
you should: 

a. adjust voltage regulator 

b. turn switch to on position 

c. take off your voltage regulator 

d. remove battery cable 

When you disassemble an alternator, you should mark the two end housings 
with the: 

a. field coils 

b. field terminal 

c. stator 

d. rotor 

An ammeter reading, when giving a ratio test, should not be above 2.8 
and 3.2. If it is, it would indicate: 

a. shorted diodes 

b. shorted windings 

c. the insulator is bad 

d. the stator is bad 

37.04,04.06 

When the flow of current through the core shunt coil is high enough, it will 



25. 
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a. strengthen the generator magnetic field 

b. charge the battery to capacity 

c. pull armature down and separate points 

d. pull armature down and contact points 
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27. In a voltage regulator, the electromagnet with the: 

a fine wire controls current, heavy wire controls voltage 

b fewest loops or turns controls current, fine wire controls voltage 

c. fewest loops or turns controls voltage, fine wire protects battery 

d. fine wire controls voltage, heavy wire controls current 

28. When the generator is not operating, the position of the armatures in the 
voltage regulator is: 

a. all armatures are open 

b. cut-out relay is closed but the other two are open 

c\ cut-out relay is open but the other two relays are not 

d. all armatures are closed 

29. Diode rectifiers in a single unit voltage regulator prevent current flow 
back into the : 

a- battery 

b. alternator 

c. field terminals 

d. junction block 

30. The directional flow of current leaving the generator is defined as: 

a- polarity 

b. alternating current 

c. '^'^flow of electricity 

d. residual magnetism 

37 ,04.04.07 

31. To clean the points on a voltage regulator, either hard or soft, you use 

a. a fine hcird carbon file 

b. a special point file 

c. suitable material for hardness of points 

d. 400 silicon carbide paper 

32. A partially transistorized regulator has what function? 

a. cuts down on current loss 

b- lets the regulator have a longer life 

c. assists the regular voltage regualtor 

d. takes less current to function 

33. What definitely affects regular voltage control? 

a. the amount of current put out by a nc qenorator or c^lternator 

b. ombtt^nt temperature 

c. the number of amps in c\ voltaqe re^niUitor 
d . the charge the battery has 
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34. Before adjusting cut-out relay oir gap on a voltage regulator, you would: 



a. file the points 

b. disconnect battery 

c. turn ignition key on 

d. turn ignition key off 

35. Before making each test on the voltage regulator, you must 

a. take off the cover 

b. normalize it 

c. polarize it 

d. disconnect it 

37.04.04.08 



36. In a voltage regulator test the instrument (s) you use is (are) : 

a. an ammeter and voltmeter 

b. a ammeter and hydrometer 

c. a voltmeter and hydrometer 
d- a hydrometer 

37. In a lower contact voltage test, you increase your engine RPM to: 



a. 1,250 RPM 

b. 4,400 RPM 

c. 5,000 RPM 

d. 2,200 RPM 

38. You would measure temperatures of regulator by holding a thermometer: 

a. on the radiator to tell how hot it is: 

b. on the inside cover of the regulator 

c. h inch from regulator cover 

d. on the top of the regulator cover 

39. It is important to disconnect the ground cable at battery when removing 
test equipment: 

a. because you may short out the field circuit 

b. so you won't get a shock 

c. so your battery can recharge itself 

d. so you won't overcharge your battery 

40. In a charging circuit resistance tejt, the voltmeter with 10 amps flowing 
through a circuit should not exceed: 



a. .5 volts 

b. .3 volts 

c. .4 volts 

d. .6 volts 
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UNIT POST TEST ANSWER KEY: CHARGING SYSTEMS (B) 
LAP 01 LAP 05 

1. C 21. A 

22. A 

2. A 23. D 

24. C 

3. A 25. B 

4. C 



5. D 



O 20. B 
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LAP 06 



26. C 

27. D 

LAP 02 28. C 

29. B 

6. D 30. A 



LAP 07 



7. C 

8. C 

31. C 

9. C 32. C 

33. B 

10. B 34. B' 

35. B 



LAP 08 



LAP 03 

11. C 

36. A 

12. D 37. D 

c\ C 

13. B 39. A 

40. B 

14. A 

15. D 



LAP 04 

16. A 

17. C 

18. A 

19. B 
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UNIT POST TEST: CHARGING SYSTEMS (C) 



37.04.04.01 



1. 



3. 



In the left-hand rule for coils, your thumb will point to which pole? 

a . north 

b. always south 

c. east 

d. always west 

One of tho main functions of the generator is to: 

a. meet the needs of the electrical system 

b. recirculate electricity 

c. make AC current and DC current together 
d! store up as much electricity as possible 

If a wire in a magnetic field is part of a closed circuit, current will: 

a. not flow 

b. destroy the wiring system 

c. flow in a circle 

d. ground out 

What happens when a wire passes through a magnetic field? 

a. the segments of the commutator will break down 

b. the v/ire will become hot and melt 

c. it will change its properties of makeup 

d. voltage is induced in the wire 

Electricity produces: 

a. transistors 

b. relays 

c. magnetism 

d. current 

37 .04.04.02 

What is number 7 in the diagram? 

a. pully 

b. field coils 

c. brush end plate 

d. front end plate 



5. 
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37,04.04,02 con_t> 
7. A generator prcxluces voltage and: 

a. DC current only 

b. AD or DC current 

c. AC current only 

d. carbon crystals which change into DC current 




^(Adapted from Auto Mechanic Fundamentals, Stockel . Goodheart-Wilcox, 1974, 
p, 379, Fig, 19-45.) 

8. What is nximber 3 in the diagram? 



a. spacer 

b. retainer 

c . bearing 

d. bushing 

9. What is number 9 in the diagram: 



a n armature 

b. through bolt 

c. brushes 

d. terminals 

10. In the diagram, number 1 is: 



a. fins 

b. dust cover 

c. pulley 

d. end plate 



37,04.04.03 

11. When testing a DC generator armature for shorts, if a short is present, 
the metallic strip will: 



a. do nothing 

b. ground to armature 

c . get hot 

d . vibrate 

12. In cleaning armature, brushes, and field coils, you: 

a. don't clean 

b. wipe with a clean cloth 
Q c. wash in solvent 

d. wash in gasoline 1 
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37.04.04.03 cont. 

13. An electrical unbalance in an AC generator is caused by: 

a. voltage regulator 

b. a bad battery 
c • an open diode 

d. a worn capacitor 



14. 



«hen checlcing the resistance of a DC generator with an output of 20 a-ps, 
the voltage of the voltmeter should not exceed: 



a. 0.3 volts 

b. 15 volts 

c. 30 volts 

d. 0.5 volts 

15. After turning the commutator dovm, you should: 

a. place connector into casing 

b. clean thoroughly 

c. check drive end bearing 

d. tjandercut the mica insulation 

37.04 .04.04 



16. Diode rectifiers are used and act as: 

a. transistors 

b. electrical one-way valves 
circuit breakers 

C - amperage meter:s 

17. High resistance in an alternator is caused from: 

a. a bad ballast resistor 

b. a bad voltage regulator 

c. a faulty wire 

d. too much output from the battery 

18. A shorted diode will reduce output in an alternator to: 

a. 10 to 15 amps 

b. 15 to 30 amps 

c. 0 to 15 amps 

d. 2 to 8 amps 

19. operating on an open circuit the alternator will: 

a. build up a vei / high voltage 

b. not generate 

c. will ground an --'^^rr^tor 

d. polarize ar alternator 
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37 , 04,04,04 cont. 

Even though the alternator is turning over, in order to test an alternator, 
it must be connected to the: 



20 



a. voltage regulator 

b. battery 

c. heat sink 

d. capacitor 



22. 



23- 




37.04.04,05 

21. An ammeter reading, when giving a ratio test, should not be above 2.8 
and 3.2. If it is, it would indicate: 

a. shorted diodes 

b. shorted windings 

c. the insulator is bad 

d. the bJtnrter is bad 

TO remove the heat sink and insulator on an alternator, you: 

a remove DC output terminal nuts and remove terminal 

b. separate the three stator load wires to prevent shorting 

c. remove the heat sink diodes first 

d. remove with a pulley-puller 

When you disassemble an alternator, you should mark the two end housing 
with the : 

a. field coils 

b- field terminal 

c. stator 

d. rotor 

TO prevent any damage to the alternator when making a test connection, 

you should : 

a. adjust voltage regulator 

b. turn switch to on position 

c. take off your voltage regulator 

d. remove battery cable 

The voltage at which the alternator operates is determined by: 
a. the regulator adjustment 

b' the speed the engine is turning >,^„^i^ 

c. the number of accessories the alternator has to handle 

d. how low your battery is 

37.04.04.06 

26- The directional flow of current leaving the generator is defined as: 

a. polarity 

b. alternating current 
c* flow of electricity 
d. residual magnetism 1 1. 
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25. 



Page 5 



37.04.04.00.Cl-2 (C) 



37 . 04 . 04 . 06 cont. 



27. When the flow of current through the core shunt coil is high enough, 
it will: 



a. strengthen the generator magnetic field 

b. charge the battery to capacity 

c. pull armature down and separate points 

d. pull armature down and contact points 

28. Diode rectifiers in a single unit voltage regulator prevent current flow 
back into the : 



a . battery 

b- alternator 

c . field terminals 

d. junction block 

29. In a voltage regulator, the electromagnet with the: 

a. fine wire controls current, heavy wire controls voltage 

b. fewest loops or turns controls current, fine wire controls voltage 
c! fewest loops or turns controls voltage, fine wire protects battery 
d. fine wire controls voltage, heavy wire controls current 

30. When the generator is not operating, the position of the armatures in the 
voltage regulator is: 



a. all armatures are open 

b. cut-out relay is closed but the other two are open 

c. cut-out relay is open but the other two relays are not 

d. all armatures are closed 



3 7.04.04.07 

3L. What definitely affects regulator voltage control? 

a. the amount of current put out by a DC generator or alternator 

b. ambient temperature 

c. the number of amps in a voltage regulator 

d. the charge the battery has 

32. Before adjusting cut-out relay air gap on a voltage regulator, you would: 

a- file the points 
b- disconnect battery 
c. turn ignition key on 
' d* turn ignition key off 

33. To clean the points on a voltage regulator, either hard or soft, you use 

a. a fine hard carbon file 

b. a special point file 

c. suitable material for hardness of points 

d. 400 silicon carbide papor 
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34. Before making each test on the voltage regulator, you must: 

a. take off the cover 

b. normalize it 

c. polarize it 

d. disconnect it 

35. A partially transistorized regulator has what function? 

a. cuts down on current loss 

b. lets the regulator have a longer life 

c. assists the regular voltage regulator 

d. takes less current to function 

37 .04.04.0 8 

36. In a changing circuit resistance test, the voltmeter with 10 amps flowing 
through a circuit ' hould not exceed: 

a. .5 volts 

b. .3 volts 

c. -4 volts 

d. -6 volts 

37. YOU would measure temperatures of regulator by holding a thermometer: 

a. on the radiator to tell how hot it is 

b. on the inside cover of the regulator 
c- h( inch from regulator cover 

d. on top of the regulator cover 

In a voltage regulator test the instrument ( s) you use is (are) : 

a. an ammeter and voltmet^=:r 

b. an ammeter and hydrometer 

c. a voltmeter and nydrometer 

d. a hydrometer 

It is important to disconnect the ground cable at battery when removing 
test equipment: 

a. because you may short out the field circuit 

b. so you won't get a shock 

c. so your battery can recharge itself 
d! so you won't overcharge your battery 

in a lower contact voltage test, you increase your engine RPM to: 

a. 1,250 RPM 

b. . 4,400 RPM 

c. 5,000 RPM 

d. 2,200 RPM 



38 
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UNIT POST TEST ANSWER 
LAP 01 

1. A 

2. A 

3. C 

4. D 

5. C 



CHARGING SYSTEMS (C) 

LAP 05 

21 . B 

22. A 

23. C 

24. D 

25. A 



LAP 02 

6. C 

7. B 

8. C 

9. D 
10. C 



LAP 03 

11. D 

12. B 

13. C 

14. A 

15. D 



LAP 06 

26. A 

27. C 

28. B 

29. D 

30. C 



LAP 07 

31. B 

32. B 

33. C 
34- B 
35. C 



LAP 0 ,4 

16. B 

17. C 

18. A 

19. A 

20. B 



LAP 08 

36. B 

37. C 

38. A 

39. A 
40^ D 



ERIC 



1S4 



Oats: 



Student: 



File Cod.: 37/04.04.00.81-5 

Date Pubiishsd: ^f^P^ 




Family Pay Number: 



UNIT PERFORMANCE TEST: CHARGING SYSTEMS- 



Sex: M F (Circle 1) 



OBJECTIVE 1 : 

Test charging system. 

OBJ ECTIVE 2 : 
Repair alternator. 

OBJECTIVE 3 : 
Service regulator. 

TASK : 

The student will be assigned a vehicle on which he must test and repair the 
charging system. 

ASSIGNMENT: 



CONDITIONS : 

The student may use only those materials provided for the test and perform the 
test in the auto shop. 
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RESOURCES : 

Service Manuals 
Parts and Time Manuals 
Repair Parts if Needed 
Diode Tester 
Ohmmeter 

"Sun" Volt-amp Tester 28 

Fender covers 

Alternator Repair Tools 

Combination Ignition wrench set 

Combination Wrench Set 

Standard Screwdriver Set 

Phillips Screwdriver Set 

Feeler gauge - .002 through .025 inch 

Hex Key Set 

Oi agonal Cutting Pliers 
Needle Nose Plier 
1/4" Drive Socket Set 

Ratchet - 3" and 6" extensions - 6" flex handle 

Bal 1 Peen hammer 

Plastic Tip Hammer 

Screw Starter 

Chisel and Punch Set 

5/32" Pin Punch - 3/16" Solid 

Gasket scraper 

3/8" Drive Ratchet 

3" Extension 

Spark Plug Socket 

6" Extension 

Speed Handle 

3/8" Drive Socket Set 
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0»to: 



Family Pay Nuniber: Sex: M F (Circle 1) 



PERFORMANCE CHECKLIST: 



OVERALL PERFORMANCE: Satisfactory Unsatisfactory 



CRITERION 
Met Not Met 



OKiective 1 : 






!• Test charging system. 




* 


Criterion: Compares to manufacturer's specifications, 






Objective 2: 






2. Remove and repair alternator. 






Criterion: Follows service manual procedures and 






neets manuf artijrprV*^ Qpprif i fratiop^ . 






Objective 3: 






3. Services voltage regulator. 






4. Tests charqinq system. 






Criterion: Must meet manufacturer's specifications. 






5. Completes test in allotted time. 






Criterion: Meets flat rate time on assigned vehicle. 






The student must satisfactorily complete 4 out of 5 line 






items to pass test. 
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UNIT: STARTING SYSTEM 



RATIONALE: 



The fundamentals and techniques in this Unit will enable yoj to diagnose and over- 
haul the components of the starting system. 



PREREQUISITES : 
None 



OBJECTIVES : 

Identify the components and operation of the starting system. 
Overhaul starting system components- 



RESOURCES : 

Printed Materials 

Auto Mechanics Fundamentals , Martin W, Stockel, Goodheart-Wi 1 1 cox Company^ Inc, 
l >totor's Auto" Repair Manual , Motor, The Hearst Corporation- 1972 or equivalent, 

Audio/Visuals 

Super 8 Sound Films: 

DCA Educational Products, Inc, 
Star^. r Current Draw Test— FAA282 . 

Equipment 

Defective starters: Chrysler gear reduction starter 

Del CO 
Ford 

Defective starter replacement parts as needed 
Fender covers 
Jumper cables 
Sand paper 
Test equipment 

AVT Systems Super 8 mm Instant Film Loop Player 
Tools, Basic Hand: Chisel and Punch Set 

5/32" Pin Punch 

3/16" Solid 

Gauge, feeler (.002" - .025") 



^ Principal Author(s): W. Osland 
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Hammer, ball peen 
HaiTPfner, plastic tip 
Handle, speed 
Hex Key Set 

Pliers, diagonal cutting 
Pliers, needle nose 

Scraper, gasket 
Screwdriver, standard (Set) 
Screwdriver, phi Hips (Set) 
Screw starter 

Socket Set (3/8" drive) 
extension (3") 
ratchet 

Socket Set (1/4" drive) 
extension (3") 
handle (6'' flex) 
ratchet 

Socket, spark p^ug 
extension (6") 

Wrench, combination (Set) 

Wrench, combination ignition (Set) 

Voltmeter 



GENERAL INSTRUCTIONS : 

This Unit consists of five Learning Activity Packages (lAPs). Each LAP will 
provide specific information for completion of a learning activity. 

The general procedure for this unit is as follows: 

(1) Read the first assigned Learning Activity Package (LAP). 

(2) Begin and complete the first assigned LAP. 
13) Take and score the LAP test. 

(4; Turn in the LAP test answf^r sheet. 

(5) Determine the reason for any missed items on the LAP test. 

(6) Proceed to and complete the next assigned LAP in the unit. 

(7) Complete all required LAPs for the unit by following steps 
3 through 6. 

(8) In this Unit, there are some LAPs that have tests corl^ined 
with ot^ier LAP tests. These combined tests are taken after 
completi^^g the last LAP cuvet ed by the test. 

(9) Take the unit tests as described in the Unit LEG "Evaluation 
Procedures" . 

(10) Proceryd to the next assigned unit. 
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PERFORMANCE ACTIV IflES: 

.01 Fundamentals of tha Starting Motor 

.02 Overhauling Chrysler Starter 

.03 Overhauling Delco Starter 

.04 Overhauling Ford Starter 

.OF Starting System Wiring 



EVALUATION PROCEDURE : 
When pretesting: 

1. Tnr» student takes the unit multiple-choice pretest. 

2. Successful completion Is 4 out of 5 items for each LAP part of the pretest. 

3. The student then takes a unit performance test if the unit pretest was 
successfully completed. 

4. Satisfactory completion of the performance test is meeting the criteria 
listed on the performance test. 

When post testing: 

1- The student takes a multiple choice unit post test and a unit 
performance test. 

2. Successful unit completion is meeting the listed criteria for the 
performance test. 



FOLLOW-THROUGH : 

Go to the first assigned Learning Activity Package (LAP) listed on your 
Student Progress Record (SPR). 
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UNIT PRETEST: STARTING SYSTEMS 



37>04-05,01. 

1. In the diagram, what is number 7? 

a. front plate. 

b. coil. 

c. cover band. 

d. starter ring gear. 

2. In the diagram*: what is number ^? 

a. dowel . 

b. brush spring. 

c. brush. 

d. frame. 

3. In the diagram, what is number 2? 

a. brush. 

b. windings of brass. 

c. drive pinion. 

d. bronze bearing. 

4. In the diagram, what is number u? 

a* arroature housing, 

b. overrunning clutches, 

c- field coils, 

d. armatures. 

5. The ends of an armature loop are fastened: 

a. to commutator segments. 

b. directly to the brush end plate. 

c. cirectly to the ends of another armtit-jre loop. 

d. to copper brushes. 



SHUNT COIL 




*(Adapted from A uto Mechanic Fundamenta V. , Stockel , Goodheert-Wi 1 cox , 1974.. 
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37.04.05.02, 

6, In a typical solenoid switch there are: 

a, four wi ndi ngs . 

b, two windings. 

c, three wi ndings , 

d, one winding. 



37,04.05.03. 

8. When cleaning an overrunning clutch drive: 

a. you would soak the parts in a solvent and then use a brush to clean them, 

b. you would disassemble and clean parts individually. 

c. you never soak them in a solvent. 

d. you would use 00 sand paper, 

9. Overrunning clutch dvn'ves: 

a, are Iiard to determine if they are in bad shape. 

b, are easy to replace while starter is torn apart. 

c, cannot be overhauled in the field, 

d, never wear out, 

10, Spring tension on the brushes in a Ford auto-lite starter should not be 
less than: 

a. 45 ounces. 

b, 3 pounds, 

c, 30 ounces, 

d. 5 pounds, 

37 ,04,05,04. 

On a Delco-Remy s tarter ^ some solenoids have a terminal which is identified 
with the letter "R*' which is: 

a, designed to put less electricity to the armature, 

b, not important if you don't have a six volt systam, 

c, connected to the battery side of the ignition coil. 

d, a way of returning extra electricity to battery. 

Failure for a Delco starter to mesh at low temperatures is becajse: 

a, the grease is dirty in the ntarter. 

b, the roller bearings are dry. 

c, the armature is iced-up. 

d, you have too heavy a lubricant. 

192 
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13. 
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14. On a Delco starter with enclosed shift lever, adjustment of the pinion clear- 
ance is done: 

a. by the commutator. 

b. by the brush end plate. 

c. by the actuating lever return spring, 
d- it's not, there is no adjustment. 

15. During a free speed test on a Delco starter, a tachometer: 

a. will let you know how fast your engine is going. 

b. tells you how fast your brushes have to work to produce electricity. 

c. has no function in this test. 

d. measures armature revolutions per minute, 

37.04.05.05. 

15. The recommended correction procedure when the lights go out when the 
starter switch is closed is to: 

a. clean battery connections to starter. 

b. correct the grounding out of a solenoid. 

c. check your wiring diagram on your regulator. 

d. charge the battery. 

17. If the lights dim considerably as the starter switch is closed and the 
starter operates slowly* your problem is: 

a. that you have an open circuit in your s61enoid. 

b. a low battery or some mechanical condition in engine or starter. 

c. probably that of too much heat on your starter armature. 

d. too long cables causing a high voltage drop to your starter. 

18. On a Chrysler direct drive starter, you install a thrust washer on the 
commutator end of armature shaft: 

a. to obtain a good contact with commutator. 

b. to obtain .010 minimum end play, 

c. for a spacer. 

d. no end play in commutator. 
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19. To determine the cause of abnormal operation in the starter motor,: 

a. you should test it with a hydrometer. 

b. you should alternate the current going to the starter. 

c. you should test ^or specific gravity. 

d. it shoula be submitted to a no-load and torque test. 

20. Prior to putting in a reassembled starter, you should: 

a. always bench test it. 

b. paint casing to prevent rust. 

c. spray a clastic spray over it. 

d. be sure the crankshaft rotation is correct with starter. 
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UNIT PRETEST ANSWER KEY: STARTING SYSTEMS 
LAP .01 

1. c 

2. b 

3. a 

4. c 

5. a 

LAP .02 

6. b 

7. a 

LAP .03 

8. c 

9. c 

10. a 

LAP .04 

11. c 

12. d 

13. d 

14. d 

15. d 

LAP .05 

16. a 

17. b 

18. b 

19. d 

20. a 
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PEBFORSWANCE ACTIV5TY: Pundamental^ of the Starting Motor 



OBJECTIVE : 

Idantify in writing the components and proper operation of the starting 
motor . 



EVALUATION PROCEDURE : 

80% correct answers on LAP study questions. 

Eight correct responses to a ten-itera multiple-choice objective test. 



RESOURCES I 

Auto Mechanics Fundamentals > Stockel . 
Filwstrio: 

Starter Current Draw Test— FAA282 . 

PROCEDURE : 

Steps 

1. ObtaiTi a text copy and secure a quiet place to study. 

2. From chapter 19, read "Starter System", page 391 to ''Horn'' on page 398, 

3. Study the figures 19-70 through 19-87 A. 

4. On separate paper, neatly answer the questions from page 405, questions 
60 through 66. 

5. Upon completion give answer sheet to instructor for evaluation. 
6- Return text to shelf. 

7. View filmstrip #FAA 282 "Starter Current Draw Test.'' 

Return films trip. 
9. Take and score the LAP test. 

10. Upon successful completion, proceed to the next LAP. 
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LAP TEST: FUNDAMENTALS OF THE STARTING MOTOR 



1. In the diagram, what Is number 6? 

a. armatures . 

b. overrunning clutches. 

c. armature housing, 

d. field colls. 

2* The solenoid has what function? 

a. to Increase power or torque of the starter. 

h. to act as a safety precaution so you won't bum up the starter, 

c* to draw current from the starter and returns It to the battery, 

d. to direct battery current to the starter. 

3. In the diagram, what Is number 7? 

a. starter ring gear. 

b. coll. 

c. front plate. 

d. cover band. 



The ends of an armature loop are fastened: 
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a. to commutator segments. 

b. to copper brushes. 

c. directly to the brush end plate. 

d. directly to the ends of another armature loop. 

When operating the starter motor, the maximum operation is 



a. not more than 20 or 30 seconds < 

b. not nbore than 10 or 20 seconds, 

c. it doesn't matter that much* 

d. not more than a minute. 



In the diagram, what is numbar A? 



a. brush spring. 

b. brush. 

c. frame. 

d. dowel. 



7* In the diagram, what is number 8? 



SHXJNT coil* 



/? . mounting s crews . 

b. pole shoe screws, 

c. brush screws. 

d. terminal screws. 




*{ Adapted from Auto Mechanics Fundamental? 
Martin W. Stockel , Gtoodheart-wmcox Compi 
j^^,^c., 1974. p- 393, Fig. 16-76.) 
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8. In order to provide a means for the starting motor to turn the flywheel, a larg- 
ring gear is either welded to the flywheel or: 

a. center punched to hold gear on to flywheel. 

b. soldered onto the flywheel • 

c. screwed into the flywheel. 

d. heated and shrijnk onto the flywheel. 



9. 



In 



the diagram, what is number 1? 




d. 



front end plate. 

ajamature plate . 
brush end plate, 
dust protector. 



10. 



In 



the diagram, what is number 5? 



b. 



a. 



c. 



t rame . 

coil . 

armature - 

ring pinion gear. 



*( Adapted from Auto Mechanics Fundamentals , 
Martin Stockel, Goodhecjrt-Wi 1 Icox Compan" 
Inc., 1974. ?• 393, Fig. 15-76.) 
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LAP l-EST ANSWER KEY: FUNDAMENTALS OF THE STARTING MOTOR 



1. D 

2. D 

3. D 

4. A 

5. A 

6. A 

7. B 

8. D 

9. C 
10. C 
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PERFORMANCE ACTIVtTY: 



Starting Wiring System 



File Code: 



37.04.05.02.B1-0 



Date Published: V^/'^^ 



Student: 
Dale: _ 



OBJECTIVE : 

Recognize the correct procedure for inspecting and testing starting system 
wiring. 

EVALUATION PROCEDURE : 

Eight correct responses to a ten--item multiple-choice objective test. 



RESOURCES I 

Motor's Auto Repair Manual . 

Automobile needing starting wiring system checked 
Fender covers 

Replacement parts as needed 
Tools, Basic Hand: (see Unit LEG) 
Voltmeter 

PROCEDURE ! 

NOTE: Refer to repair manual for diagnosis procedure if necessary. 

1. Place fender covers. 

2. Inspect the battery clamp connections. Clean with baking soda and 
water if corrosion is present. Clean connection with battery 
connection cleaner tools, 

3. Inspect the ground cable and connection for frayed or loose parts. 

4. Inspect the positive cable for insulation breakage, frayed parts, 
and loose connection ► 

5. Replace defective parts. 

6. Inspect the electrical wire leads at the starter solenoid for tight- 
ness and proper insulation. 

7. Inspect the cable retainers for proper ali^;ninent away froTu moving 
parts or very hot areas. 

Principal Author (s): J. Anderson/W. Osland 
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8, Perform a starter voltage drop test using a voltmeter. Record and 
compare readings to the manufacturer's specifications. 

9. Recora all results on work order. 

10. Upon completion ask the instructor to evaluate work. 

11. Clean and return all tools and equipment. 

12. Clean work area. 

13. Take and score the LAP test. 

14. Upon successful completion, proceed on to the next LAP. 



o 201 
ERIC ^ 



Stuftont: 

Date: 



File Coda: 



37.04.05.02.B1-2 



Date Published: _. 3/4/76 




LAP TEST: STARTING SYSTEM WIRING 



3. The winding(s) in a solenoid switch: 

a. doesn't produce a magnetic field. 

b. acts as a ground. 

c. produces a magnetic field. 

d. regulates the" flow of electricity from the generator. 

4. When the solenoid switch chatters, it is a sign of: 

a. too much electricity going through the circuit. 

b. a discharged battery. 

c. a bad voltage regulator. 

d. reversed wiring on the solenoid. 

5. In a typical solenoid switch there are: 

a. three windings . 

b. four windings. 

c. five windings. 

d. two wi ndings . 
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LAP TEST ANSWER KEY: STARTING SYSTEM WIRING 



1. 

2 . 

5! c 

4. b 

5. J 
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Learning Activity Package 



Student: — 

Delo: 

PERFORMANCE ACTIVITY: O verhauling Ford Starter 

OBJECTIVE : 

Diagnose and overhaul a Ford starter. 

EVALUATION PROCEDURE : 

Eight correct responses to ten-item multiple-choice objecuive tesc 
RESOUIICES : 

Motor *s Ayto Repair MamiaT . 
Fender covers 

Ford starter needing repair 
RaplaceiT^nt parts as needed 
Test equlpnient 

Tools, Basic Hand: (see Unit LEG) 

PRQCEDUkE : 

£te£S 

1. Place fender covers. 

2. Diagnose starter problem using the repair manual. 

.3. Record starter problem on work order. 

4. Remove starter. Uee removal procedure reconzmended by the manual. 

5. Disassemble and inspect starter components. Use the proper procedure 
from the manual and make all the required checks. 

6. Replace defective parts and reassemble, following the manual^ s re-- 
assembly procedure, the starter. 

7. "Bench-test" the starter when completed and before re-instaliation 
using battery jumper cables and a battery. 

8. Re-install the starter. 

9. Upon completion ask the instructor to evaluate work. 

10. Clean and return all tools and equipment. 

11. Clean work area. 

12. When completed with this LAP, take and SCOre the LAP test. 

13. Upon successful completion > proceed to the next LAP. 

Principal Author(s): J- Anderson/W. Osland 
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Suidsnt: 



File Code: 37 ,04 . 05 ,03 




1. In your diagnosis you woulH i^ccurd starter problems on: 

a. your work order. 

b. your repair manual by the page the trouble is on. 

c. the air cleaner so you won't lose it. 

d. your mind because you can remember it easily. 

2. When cleaning an overrunning clutch drive: 

a- You would disassemble and clean parts individually. 

b. you never soak them in a solvent, 

c. you would use 00 sand paper. 

d. you would soak them in a solvent and then use a brush to clean them. 

3. The solenoid assembly unit on a Ford auto-lite solenoid actuated starter is 
mounted : 

a. to the overrunning clutch. 

b. to the field coils. 

c. to the cover bands. 

d. to a flange on the starter drive. 

4. With the bendix type drive in a starter, incomplete engagement of the pinion 
with the ring gear is: 

a. not adjustable. 

b. tne reason they made split collars for starters. 

c. a common cause of tooth damage. 

d. allowable because of the end play in the pinion shaft. 

5. In a starter drive unit^ a worn or chipped ring gear or starter pinion is: 

a. the cause of most trouble in a starter. 

b. something that never happens in a starter. 

c. very hard to find when it goes bad. 

d. the usual cause for noisy operations. 
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LAP TEST ANSWER KEY: FORD STARTER 



1. a 

2. b 

3. d 

4. c 

5. d 
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Dato Published: '^I'^H^ 

Activity Package 

Student: 

Oete; 

PERFORMANCE ACTIVITY: Overhauling Delco Starter 

OBJECTIVE : 

Diagnose and overhaul a Delco starter. 

EVALUATION PROCEDURE : 

Eight correct responses to a ten-item multiple-choice objective test. 
RESOURCES : 

Motor's Auto Repair Manual . 

Delco starter needing repair 
Fencier covers 
Jumper cables 

ReplacGinent parts as needed 




Sand paper 
Test equipment 

Tools, Basic Hand: (see Unit LEG) 



PROCEDURE : 

Step s 

NOTE: Remove the negative battery cable first during any starter removals 
Test the starter after re-assembly for proper operation, 

1. Place fender covers. 

2. From the repair manual, use the diagnosis procedure to locate the 
starter problem. Record on the work order. 

3. Following the removal procedure, remove the starter. Take note of the 
wire connections. 

4. Refer to the manual to disassemble the starter. The manu-^l will tell 
you what tests to perform for accurate repair, plus the proper method 
of replacing parts for the starter. NOTE: The commutator may be 
cleaned with 00 sand paper. The insulator pieces may be ^iieaned with 
a sharp narrovr i;ool. 

Principal Author (s): J. Anderson/W. Osland 
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5. Re-assemble the starter following the re-assembly procedure. NOTE: 
After assembly, bench test the starter to insure satisfactory opera- 
tion by use of Jumper caoles and a vehicle battery- This test will 
save time and inconvenience of having to remove the starter again if 
it falls to operate. 

6. Re-install the starter. 

7. Upon completion, ask the instructor to evaluate work, 

8. Clean and return all tools and equipment. 
9* Clean work area. 

10. Take and score the LAP test. 

11. Upon successful completion, proceed to the next LAP, 
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LAP TEST: OVERHAULING DELCO STARTER 



1. On a Delco-Reiny starter with enclosed shift lever, the solenoid is attached: 

a. by a dust band. 

b. on the drive end housing. 

c. on the armature. 

d. on the overrunning clutch. 

2. Prior to installing an asseinbled starter, you should: 

a. bench test it. 

b. make it water proof. 

c. paint it. 

d. check your wiring on your coil. 

3. On a Delco-Reray starter, some solenoids have a terminal which is identified 
with the letter *'R", which is: 

a. not important if you don't have a six volt system. 

b. a way of returning extra electricity to battery. 

c. designed to put less electricity to the armature. 

d. connected to the battery side of the ignition coil. 

4. During a free speed test on a Delco starter, a tachometer: 

a. has no function in this test. 

b. measures armature revolutions per minute. 

c. will let you know how fast your engine is going. 

d. tells you how fast your brushes have to work to produce electricity. 

5. On a Delco starter with enclosed shift lever, adjustment of the pinion clear- 
ance is done: 

a. it*a not, there is no adjustment. 

b. by the brush end plate. 

c. by the commutator. 

d. by the actuating lever return spring. 

6. Failure for a Delco starter to mesh at low temperatures is because: 

a. the greaoe is dirty in the starter. 

b. the roller bearings are dry. 

c . the armature is iced-up . 

d. you have too heavy of a lubricant. 

7. The Belco-Reray starter with enclosed shift lever has an overrunning clutch: 

a. which keeps the pinion gear engaged with flywheel. 

b. which is operated by a solenoid. 

c. which is the only starter which has one. 

d. which is exposed to weather elements. 
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8. The purpose of an ''R*' terminal on a Delco starter is: 

a. to act as a safety valve for the armature. 

b. to provide high ignition coil output for starting engine. 

c. to return excess amounts of electricity to the battery. 

d. only important if you have a six volt system^ 



10* The commutator may be cleaned by: 

a. emery cloth. 

b. washing it with a light solvent. 

c. 00 sand paper. 

d. a wire brush . 



9. 
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LAP TEST ANSWER KEY: OVERHAULING DELCO STARTER 



1. b 

2. a 

3. d 

4. b 

5. a 

6. <? 

7. b 

8. b 

10. c 
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Package 



Student: 
Date: _ 



PERFORMANCE ACTIVJTY: Overhauling Chrysler Starter 



OBJECTIVE ; 

Diagnose and overhaul a Chrysler gear reduction starter. 



EVALUATION PROCEDURE ; 

Eight correct responses to a ten-item multiple-choice objective test- 



RESOURCES : 

Motor's Auto Repair Manual - 

Defective Chrysler gear reduction starter 
Fender covers 

Necessary testing equipment 
Replacement parts as needed 
Tools, Basic Hand: (see Unit LEG) 



PROCEDURE : 

1. Place fender covers, 
2 



Steps 



Diagnose starter problem before removal. NOTE: It is always helpful 
to diagnose the problem before removal and disassembly so it is known 
what defective part to look for or to plan to replace, Chrysler 
starters vary greatly from other starters, so care must be taken in 
disassembly- 

3. Locate in the manual the section on starter repair. 

A. Follow the removal procedure closely for easy and quick removal, (Be 
sure to disconnect the negative battery cable first.) 



5. Following the disassembly and inspection procedure, carefully repair 
the starter . 



Principal Author(5); J. Anderson/W. Osland 
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6. Re-assemble the starter following the re-assembly p"*ocedure. Re- 
install the starter. NOTE: Always ^'bench-test'* the starter after 
assembly with Jumper cables before installing to insure satisfactory 
operation and save time and possible inconvenience of having to re- 
move the starter again if inoperable. 

7. When the starter is re-installed, and operates satisfactorily, ask 
the instructor to evaluate work, 

8. Clean and return all tools and equipment. 

9. Clean work area. 

10. Take and score the LAP test. 

11. Upon successful completion, proceed to the next LAP, 



4 
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LAP TEST: OVERHAULING CHRYSLER STARTER 



1, If the lights stay bright but there is no cranking action, the problem: 

a. indicates a closed circuit. 

b. indicates an open circuit. 

c. may be that of corrosion on the battery cables. 

d. is that your battery output is low. 

2. The recommended correction procedure, when the lights go out when the starter 
switch is closed, is : 

a. to check your wiring diagram on your regulator. 

b. replace solenoid. 

c. to correct the grounding out of a solenoid, 

d. to clean battery connections to starter. 

3* Prior to putting in a reassembled starter, you should: 

a. be sure the crankshaft rotation is correct with starter. 

b. always bench test it* 

c. spray a plastic spray over it. 

d. paint casing to prevent rust. 

4. When reassembling, you should lubricate armature shaft and spl-nes: 

a. with a light grease. 

b. with S-A-E lOW 40. 

c. with either a or d^. 

d. with graphite. 

5. When diagnosing a starter problem with the lights burning and chey go out as 
the starter switch is closed, it would indicate: 

a. the wiring is reversed on the regulator. 

b. a poor connection between battery and starter. 

c. overcharged battery. 

d- the solenoid is grounding out. 

6. On a Chrysler direct drive starter you install a thrust washer on commutator 
end of armature shaft: 

a. to obtain *010 minimum end play. 

b. to obtain no end play in commutator. 

c. for a spacer. 

d. to obtain a good contact with commutator. 
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7. In a Chrysler direct drive starter the brush holders are: 

a. lifetime guaranteed - 

b. standard among all types of starter motors. 

c. not serviced individually. 

d. serviced individually. 

8. To determine the cause of abnormal operation in the starter motor: 

a. you should test it with a hydrometer. 

b. it should be submitted to a no-load and torque test. 

c. you should alternate the current going to the starter. 

d. you should test for specific gravity. 

9. When diagnosing starter motor problems, you should: 

a- make several preliminary checks in other areas. 

b. examine the starter closely to see if It is hot. 

c. first check to see if your brushes are burnt out. 

d. take it out of the car and place it in a clean work area. 

10. If the lights dim considerably as the starter switch is closed and the starter 
operates slowly, your problem is: 

a. a low battery or some mechanical condition in engine or starter. 

b. that you have an open circuit in your solenoid. 

c. probably that of too much heat on your starter armature. 

d. too long cables causing a high voltage drop to your starter. 



EKLC 



215 



37.04.05.05.B1-2 



LAP TEST ANSWER KEY: OVEBHATJLING CHRYSLER STARTER 



1. b. 

2. d 

3. b 
A. c 

5. b 

6. a 

7. c 

8. b 

9. a 
10. a 
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UNIT POST TEST: STARTING SYSTEMS 4 



37,04,05,01. 

1. When the starter motor armature begins to turn, the starter gear: 

a. moves out of its magnetic field Into another field. 

b. remains In a neuT:ral position. 

c. moves out and engages the ring gear. 

d. releases from the flywheel. 

2. In an armature loop, each side of the 2-5ided loop: 

a. will set up magnetic field and wil^ have att?^acting fields. 

b. will be insulated with a rubber mount. 

c. will set up a magnetic field and will have no charge or be neutral. 

d. will set up a magnetic field and each side will have opposing fields. 

3. In the diagram*^, what is number 9? 

a. brush end plate. 

b. rear end plate, 
b. front end plate, 
u. thrust washer plate. 

4. In the diagram, what is number 5? 

a. CQil. 

b. frame. 

c. ring pinion gear, 

d. armature. 

5. In the diagram, what -is number 3? 

a. drive pinion- 
fa. coil, 

c. dust seal . 

d. thrust washer. 



SHUNT COIL 




•^Adapted from Auto Mechanic Fundamentals, StockeU Goooheart-Wi 1 cox, 1974, 
p, 393, Fig, 16-76.) 
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6. A 12 volt solenoid switch is energized by the battery through: 

a. a plunger in the starting motor. 

b. a separate starting switch. 

c. a separate winding in the armature. 

d. voltage regulator. 

7. The winding(s) in a solenoid switch: 

a. regulate the flow of electricity from the generator. 

b. produce a magnetic field. 

c. doesn't produce a magnetic field. 

d. acts as a ground. 

8. When the solenoid switch chatters, it is a sign of: 

a. too mu h electricity going through the circuit, 

b. a bad voltage regulator. 

c. reversed wiring on the solenoid. 

d. a discharged battery. 

37.04.05.03. 



10* With the bendix type drive in a starter, incomplete ennagement of the pinion 
with the ring gear is: 

a. the reason they made split collars for starters. 

b. allowable because of the end play in the pinion shaft. 

c. cannot be adjusted. 

d. a common cause of tooth damage. 

37.04.05.04> 

11. Prior to installing an assembled starter, you should: 

a. paint it. 

b. make it water proof. 

c. bench test it. 

d. check your wiring on your coil. 

12. The commutator may be cleaned by: 

a. 00 sand paper. 

b. washing it with a light solvent. 

c. emery cloth. 

d. a wire brush. 
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13. The Delco-Remy starter with enclosed shift lever has an overrunning clutch: 

a. which is exposed to weath-^r elements. 

b. which is operated by a Sv^ienoid, 

c. which' keeps the pinion gear engaged with flywheel. 

d. and is the only starter that has one. 

14- On a Delco Remy starter with enclosed shift lever, the solenoid is attached: 

a. on the overrunning clutch. 

b. on the armature. 

c. by a dust baud. 

d. on the drive housing. 

15. The purpose of an "R" terminal on a Delco starter is: 

a. to return excess amounts of electricity to the battery. 

b. to provide high ignition coil output for starting engine. 

c. only important if you have a six volt system* 

d. to act as a safety valve for the armature. 

37,04,05.05, 

16. If the lights stay bright but there is no cranking action, the problem: 

a, indicates a closed circuit. 

b, may be that of corrosion on the battery cables. 

c, indicates an open circuit. 

i. is that your battery output is low, 

17. When diagnosing starter motor problems, you should: 

a, make several preliminary checks in other areas. 

b. first check to see if your brushes are burnt out, 

c, take it out of the car and place it in a clean work area, 

d. examine the starter closely to see if it is hot. 

18. In a Chrysler direct drive starter the brush holders are: 

a. not serviced individually, 

b. standard among all types of starter motors, 

c. serviced individually. 

d. lifetime guaranteed,. 

19. When reassembling, you should lubricate armature shaft and splines: 

a. with graphite, 

b. with SAE lOW-40, 

c. with a light grease, 

d. either a or c above. 
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3?. 04. OS. 05. cont> 

20^ When diagnosing a starter problem with the lights burning and they go out as 
the starter switch is closed, it would indicate: 

a. the wiring is reversed on the regulator. 

b. the battery may be over charged. 

c. a poor connection between battery and starter. 

d. the solenoid is grounding out. 
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UNIT POST TEST ANSWER KEY: STARTING SYSTEMS /\ 



LAP 


.01 






1. 


c 




2. 


d- 




O 
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C 




4. 


d 




5. 


d 










6. 


b 




7. 


b 




8. 


d 


LAP 


.03 






1 n 


u 


LAP 


.04 






11. 


C 




12. 


a 




13. 


b 




14. 


d 




15. 


b 


LAP 
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16. 


c 




17. 


a 




18. 


a 




19. 


d 




20. 


c 
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UNIT POST TEST: STARTING SYSTEMS (B) 



SHXTNT COIL 



37.04.05.01 

1. In the diagram, what is niimber 3? 

a. drive pinion 

b. coil 

c. dust seal 

d. thrust washer 

2. In the diagram, what is number 5? 

a. coil 

b. frame 

c. ring pinion gear 

d. armatxare 

3. In the diagram*, what is number 9? 

a. brush end plate 

b. rear end plate 

c. front end plate 

d. thrust washer plate 

4. In an armature loop, each side of the 2-sided loop: 

a. will set up a magnetic field and will have attracting fields 

b. will be insulated with a rubber mount 

c. will set up a magnetic field and will have no charge or be neutral 

d. will set up a magnetic field and each side will have opposing fields 

5. When the starter motor armature begins to turn, the starter gear: 

a. moves out of its magnetic field into another field 

b. remains in a neutral position 

c. moves out and engages the ring gear 

d. releases from the flywheel 




37.04.05.02 

6. When the solenoid switch chatters, it is a sign of: 

a. too much electricity going through the circuit 

b. a bad voltage regulator 

c . reversed wiring on the solenoid 

d. a discharged battery 



♦Adapted from Auto Mechanic Fundamentals , Stockel, Goodheart-Wilcox , 1974, p 393, 
Fig. 16-76. 
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The winding (s) in a solenoid switch: 

a. regulate the flow of electricity from the generator 

b. produce a magnetic field 

c. doesn't produce a magnetic field 

d. acts as a ground 

A 12 volt solenoid switch is energized by the battery through: 

a. a plunger in the starting motor 

b. a separate starting switch 

c . a separate winding in the armature 

d. voltage regulator 
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9. With the bendix type drive in a starter, incomplete engagement of the 
pinion with the ring gear is: 

a. the reason they made split collars for starters 

b. allowable because of the end play in the pinion shaft 

c. cannot be adjusted 

d. a common cause of tooth damage 
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10. The purpose of an "R" terminal on a Delco starter is: 



a. to return excess antounts of electricity to the battery 

b. to provide high ignition coil output for starting engine 

c. only important if you have a six volt system 

d. to act as a safety valve for the armature 

11. On a Delco Remy starter with enclosed shift lever, the solenoid is attached: 



a. on the overrunning clutch 

b. on the armature 

c. by a dust baud 

d. on the drive housing 

12. The Delco Remy stcirter with enclosed shift lever has an overruning clutch: 

a. which is exposed to weather elements 

b. which is operated by a solenoid 

c. which keeps the pinion gear engaged with flywheel 

d. and is the only starter that has one 



13. The commutator may be cleaned by: 



a. 00 sand paper 

b. washing it with a light solvent 

c. emery cloth 
a wire brush 
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37, 04 > 05, 04 cont. 

14. Prior to installing an assembled starter, you should: 

a. paint it 

b. make it water proof 

c. bench test it 

d. check your wiring on your coil 
37.04.05,05 

15. When diagnosing a starter problem with the lights burning and they go 
out as the starter switch is closed, it would indicate: 

a. the wiring is reversed on the regulator 

b. the battery may be over charged 

c. a poor connection between battery and starter 

d. the solenoid is grounding out 

16. When reassembling, you should lubricate armature shaft and splines: 

with graphite 
with SAE lOW-40 
with a light grease 
either a_ or c_ above 

17. In a Chrysler direct drive starter the brush holders are: 

a. not serviced individually 

b. standard among all types of starter motors 

c. serviced individually 

d . lifetime guaranteed 

18. When diagnosing starter motor problems, you should: 

make several preliminary checks in other areas 
first check to see if your brushes are burnt out 
take it out of the car and place it in a clean work area 
examine the starter closely to see if it is hot 

If the lights stay bright but there is no cranking action, the probl( 

a. indicates a closed circuit 

b. may be that of corrosion on the battery cables 

c. indicates an open circuit 

d. is that your battery output is low 



a , 
b, 

c , 



a . 
b. 
c . 
d. 
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UNIT POST TEST ANSWER KEY: STARTING SYSTEMS (B) 



LAP 01 

1. D 

2. D 
3. 

4. D 

5. C 



LAP 02 

6. D 

7. B 

8. B 



LAP 03 

9. D 

LAP 04 

10. B 

11. D 

12. B 

13. A 

14. C 

LAP 05 

15. C 

16. D 

17. A 
x8. A 
19. C 
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UNIT POST TEST: STARTING SYSTEMS (C) 



37.04,05,01 

1. In an armature loop, each side of the 2-sided loop: 

a. will set up a magnetic field and will have attracting fields 

will be insulated with a rubber mount 

c. will set up a magnetic field and will have no charge or be neutral 

d- will set up a magnetic field and each side will have opposing fields 



2, In the diagram, what is number 3? 

a. drive pinion 

b. coil 

c. dust seal 

d- thrust washer 

3, In the diagram, what is number 5? 

a. coil 

b. frame 

c. ring pinion gear 

d. armature 

4, In the diagram*, what is number 9? 

a, brush end plate 

b, rear end plate 

c. front end plate 

d. thrust washer plate 



\ 



4 



SHUNT COIL 




When the starter mo 



tor armature begins to turn, the starter gear: 



a. moves out of its magnetic field into another field 

b. remains in a neutral position 

c, moves out and engages the ring gear 

d, releases from the flywheel 



37.04.05.02 



A 12 volt solenoid switch is energized by the battery through; 

a. a plunger in the starter motor 

b. a separate starting switch 

c. a separate winding in the armature 

d. voltage regulator 



♦Adapted from Auto Me^chan 

ERIC 
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37>04.05.02 cont, 

7. When the solenoid switch chatters, it is a sign of: 

a. too much electricity going through the circuit 

b. a bad voltage regulator 

c. reversed wiring on the solenoid 

d. a discharged battery 

8. The winding (s) in a solenoid switch: 

a. regulate the flow of electricity frorn the generator 

b. produce a magnetic field 

c. doesn't produce a magnetic field 

d. acts as a ground 

37.04.05.03 



9, With the bendix type drive in a starter, incomplete engagement of the pinion, 

with the ring gear is: 

a. the reason they made split collars for starters 

b. allowable because of the end play in the pinion shaft 

c. cannot be adjusted 

d. a common cause of tooth damage 

37.04,05.04 

10. The commutator may be cleaned by: 

a. 00 sand paper 

b. washing it with a light solvent 

c. emery cloth 

d. a wire brush 

11. The purpose of an "R" terT\ainal on a Delco starter is: 

a. to return excess amounts of electricity to the battery 

b. to provide high ignition coil output for starting engine 

c. only important if you have a six volt system 

d. to act as a safety valve for the armature 

12. On a Delco Remy starter with enclosed shift lever, the solenoid is attached: 

a. on the overruning clutch 

b. on the armature 

c. by a dust baud 

d. on the drive housing 

13. Prior to installing an assembled starter, you should: 

a. paint it 

b. make it water proof 

c. bench test it 

d. check your wiring on your coil 
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37.04.05.04 cont. 

14. The Delco Remy starter with enclosed shift lever has an overrunning clutch: 

a. v/hich is exposed to weather elements 

b. which is operated by a solenoid 

c. which keeps the pinion gear engaged with flywheel 

d. and is the only starter that has one 

37.04.05.05 

15. If the lights stay bright but there is no cranking action, the problem: 

a. indicates a closed circuit 

b. may be that of corrosion on the battery cables 
c • indicates an open circuit 

d. is that your battery output is low 

16. When reassembling, you should lubricate ainnature shaft and splines: 

a- with graphite 

b. with SAE lOW-40 

c. with a light grease 

d. either a_ or c^ above 

17. When diagnosing starter motor problems, you should: 

a. make several preliminary checks in other areas 

b. first check to see if your brushes are burnt out 

c. take it out of the car and place it in a clean work area 

d. examine the starter closely to see if it is hot 

18. When diagnosing a starter problem with the lights burning and they go out 
as the starter switch is closed, it would indicate: 

a. the wiring is reversed on the regulator 

b. the battery may be over charged 

c. a poor connection between battery and starter 

d. the solenoid is grounding out 

19. In a Chrysler direct drive starter the brush holders are: 

a. not serviced individually 

b. standard among all types of starter motors 

c . serviced individually 

d . lifetime guaranteed 
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UNIT POST TEST ANSWER KEY: STARTING SYSTEMS 



LAP 01 

1. D 

2. D 

3. D 
4. 

5. C 



LAP 02 

6. B 

7. D 

8. B 



LAP 03 
9. D 



LAP 04 

10. A 

11. B 

12. D 

13. C 

14. B 



LAP 05 

15. C 

16. D 

17. A 

18. C 

19. A 
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Family Pay Number: 



UNIT PERFORMANCE TEST: STARTING SYSTEMS 



Sex: M F (Circle 1) 



OBJECTIVE 1 : 
^Test Battery. 

OBJECTIVE 2 : 
Overhaul starter. 

OBJECTIVE 3 : 

Inspect starting system wiring. 
TASK: 

The student will be assigned a vehicle on which he must test the battery, 
overhaul the starter, and inspect starting system wiring. 

ASSIGNMENT: 



CONDITIONS : 

The student may use only those materials provided for the test and perform 
the test in the auto shop. 

RESOURCES : 

Repair Manuals 

Time and Parts Manuals 

"Sun" Volt, Amp, Tester 



Growler 
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RESOURCES : (ContO 

12 Volt Test Light 
Repair parts if needed 
Fender Covers 
Jack 

Jack Stands 

Combination Ignition wrench set 

Combination Wrench Set 

Standard Screwdriver Set 

Phillips Screwdriver Set 

Feeler gauge - .002 through .025 inch 

Hex Key Set 

Diagonal Cutting Pliers 
Needle Nose Plier 
1/4" Drive Socket Set 

Ratchet - 3" and 6" extensions - 6" flex handle 

Ball Peen hanmsr 

Plastic Tip HapTmer 

Screw Starter 

Chisel and Punch Set 

5/32'^ Pin Punch - 3/16" Solid 

Gasket scraper 

3/8'* Drive Ratchet 

3" Extension 

Spark Plug Socket 

5" Extension 

Speed Handle 

3/8" Drive Socket Set 
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Student: 

Date: 



ni9 Code: _ 37. 04.05.QO.Bl-5 
Date Published: 3/4/76 



Family Pay Number: 



Sex: M F (Circle 1) 



PERFORMANCE CHECKLIST: 



OVERALL PERFORMANCE: Satisfactory Unsatisfactory 



CRITERION 
Met Not Met 



Objective 1 : 






1 . Service battery. 






Criterion: Clean terminals, clean battery, fill with 






water. 






7l. Load test battery. 






Criterion: Must not fall below 9 volts on 12 volt 






system or 4.5 volts on 6 volt system. 






3. Charqe battery. 






Criterion: Charge battery if load test proves bad. 






Objective 2: 






4. Test starter draw. 






Criterion: Compares to manufacturer's specifications. 






5. Remove and disassemble starter. 






Criterion: Follows service inanual procedure and does 






not damage starter or vehicle. 
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(Checklist continued) 

CRITERION 
Met Not Met 



6. Test for shorts and opens. 






Criterion; Must meet manufacturer's specifications. 






7. Assembles and installs starter. 






Criterion; Must meet manufacturer's specifications. 






8. Tests for starter current draw. 






Criterion. Meets manufacturer's specifications. 






Objective 3: 






9. Inspects starting system wiring. 






Criterion: All wires f^^ee of breaks and corrosion and 






meets manufacturer's specifications on 






voltage drop. 




■ 


1 

10. Complete test in aH^tt^^ timp. 






Criterion: Meets flat rate time on assigned vehicle. 




- 






— 


The student must s-stisfactorily complete 8 out of 10 line items 




— 


to pass this test. 
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RATIONALE: 



File Code: 



Date Published; 



37_.p.4.06.00.Bl-l 
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UNIT: IGNITION SYSTEMS 



The fundamentals in this Unit will enable you to identify by name and location 
on an automobile the components of the ignition system. (Repairs and adjustments 
are covered in 37.07 - Tune-Up.) 



PREREQUISITES : 
None 



OBJECTIVE : 

Recognize the components of the ignition system. 
RESOURCES : 

Printed Materials 

Auto Mechanics Fundamentals . Martin W. Stockel , Goodheart-Willcox Company, Inc. 

Auddo/y.isuals 

Super 8 Sound Films: 

Universal Eduiafeton and Visua.l IKvts- > "• : ■ '• 

So Your Engine Won't Start— #7969 . 
TTiFTiaqneto— /rV9T0 . 

Equi pment 

AVT Systems Super 8 mm Instant Film Loop Player 
Automobile with ignition system 
Fender covers 



Principd Authorlfl): C. Schrannm/W. Oi«land 
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GENERAL INSTRUCTIONS ; 

This Unit consists of two Learning Activity Packages (LAPs). Each LAP will 
provide specific information for completion of a learning activity. 

The general procedure for this Unit is as follows: 

il) Read the first assigned Learning Activity Package (LAP). 
2) Begin and complete the first assignu^d LAP. 
3) Take and score the LAP test. 

4) Turn in the LAP test answer sheet. 

5) Determine the reason for any missed items on the LAP test. 

(6) Proceed to and complete the next assigned LAP in the unit. 

(7) Complete all required LAPs for the unit by following steps 
3 through 6. 

(8) Take the unit tests as described in the Unit LEG "Evaluation 
Procedures". 

(9) Proceed to the next assigned unit. 



PERFORMANCE ACTIVITIES : 

.01 Fundamentals of the Ignition System 
.02 Ignition System Components 



EVALUATION PROCEDURE : 
When pretesting: 

1. The student takes the unit multiple-choice pretest. 

2. Successful completion is 4 out of 5 items for each LAP part of the pretest. 

3. The student then takes a unit performance test if the unit pretest was 
successfully completed. 

4. Satisfactory completion of the performance test is meeting the criteria 
listed on the performance test. 

When post testing: 

1. The student takes a multiple-choice unit post test and a unit performance test. 

2. Successful unit completion is meeting the listed criteria for the performance test. 



FOLLOW-THROUGH : 

Go to the first assigned Learning Activity Package (LAP) listed on your Student 
Progress Record (SPR). 
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UNIT PRETEST: 



IGNITION SYSTEMS 



37>04.06.01 . 
1. 



2. The ballast resistor bypass is used when: 

a. you get too much current going to the voltage regulator. 

b. you get too much current going to the starter. 

c. cranking the engine. 

d. you get an overload of electricity to the battery, 

3. The resistor in an ignition system controls the amount of current reaching the: 

a. voltage regulator. 

b. battery. 

c. coil, 

d. alternator or generator. 

4. The advantage of dual points over single points is that: 

a. they increase the open time to which the circuit is exposed. 

b. you can be off on setting of points and car will still be in tune. 

c. at high speeds they will give an adequate spark. 

d. there is none. 

5. The primary circuit starts at the battery and flows to the: 

a. voltage regulator. 

b. coil* 

c« resistor. 

d. ignition switch. 

37,04.06,02 . 

6. In the following diagram, identify number 5: 

a. coil. 

b. distributor cam, 

c. condenser. 

d. contact or breaker points. 
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37.04.06.02. cont. 
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t*V» A 'Fo 1 1 0[T«y^ "no H ■? jam 
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a. 


plug wires . 










b. 


spark plugs. 










c. 


condenser. 










a* 


coil wir^s. 








o • 


Tn 




1 fien ti Fv 


"nilTTlH ^T* 
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a. 


ballast resistor. 












distributor. 










c. 


breaker points* 










a • 


UUllUcilbcr • 








Q 


j,ri 
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a. 


coil. 










b. 


brc^aker points. 










c. 


condenser. 










d. 


distributor cam. 








10. 


In 


the following diagram. 


identify 


number 


3: 




a. 


spark plug wire. 










b. 


coil wire. 










c. 


ballast resistor. 










d- 


the condenser. 









AUTOMOBILE IGNITION SYSTEM ' 
From Auto Mechanics FundaTOntals , 

Stocks!, Goodheart-Wilcox, 1974, distributor housing 
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UNIT PRETEST ANSWER KEY: IGNITION SYSTEMS 



LAP .01 

1. c 

2. c 

3. c 

4. c 

5. d 

LAP .02 

6. d 
7 b 

8. d 

9. d 
10. c 



ERIC 



2i:s 



37.04,06.01.Bl-0 

File Code: 




Date Published: 
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Student: 
Date; _ 



PERFORMANCE ACTIVITY: Fundamentals of the Ignition Sy stem 
OBJECTIVE : 

Recognize components and proper operation of the ignition system. 

EVAL UATION PROCEDURE : 

Score 80% on LAP study questions- 

Eight correct responses to a te^-i^.em multiple-choice obiectivp test. 
RESOURCES : 

Auto Mechanics Fundamentals , Stockel . 
Films trips : 

Universal Education and Visual Arts 



PROCEDURE : 

Steps 

1. Obtain a text copy and secure a quiet place to study. 

2. Read Chapter 3, pages 50 through 71. 

3. Study figures 2-28A through 3-A6 closely. 

A. On separate paper, neatly answer questions 1 through 37 on page /I, 

5. Upon completion, give ansvers to the instructor. 

6. Return text to the ahelf . 

7. View the films trips listed in the "RESOURCES". 

8. Take and score the LAP test. 

9. Upon successful completion, p'^oceed to the r>3xt LAP. 
Principal Author{s): J- Anderson/W. Osland 
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LAP TEST: FUNDAMENTALS OF IGNITION SYSTEMS 



1. In a coil, how many windings do you have? 

a. 3 

b. 2 

c. none, it doesn't have any windings. 

d. 1 

2. Engines equipped with a magneto do not require a: 

a. battery. 

b. coil. 

c. secondary wires. 

d . di a t rib ut o r . 

3. Contact points are made of: 

a. aluniinuiQ. 

b. tungsten steel. 

c. spring steel. 

d. stainless steel. 

4. The central core of a coil is constructed of: 

a. porcelain. 

b. lead. 

c. special laminated iron. 

d. carbon crystals. 

5. The ignition system is divided into how many separate circuits? 



6. The primary circuit starts at the battery and then flows to the: 

a. ignition switch. 

b. voltage regulator. 

c. resistor. 

d. coil. 

7. The cam angle is Important because the longer the polnta nre. cloaed the: 

a. less chance you get for the. windings to buLLd up a good spark. 

b. greater the chance of cutting the voltage to your battery.. 

c. greater the magnetic build up of the primary windings. 

d. easier it is to float your points and arc them. 



c. 



2 
4 
1 
3 
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8. To break the coll operation momentarily, you have: 

a. diodes. 

b. an Ignition switch. 

c. breaker points. 

d. a voltage regulator. 

9. The resistor in an ignition system controls the amount of voltage reaching the 

a. battery. 

b. voltage regulator. 

c. coll. 

d. alternator or generator. 

10. 
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1. b 

2. a 

3. b. 

4. c 

5. a 

6 . a 

7. c 

8. c 

9. c 
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PERFORMANCE ACTIVITY: Ignition System Components 



OBJECTIVE : 

Identify the ignition system components used on an automobile, 

EVALUATION PROCEDURE : 

Score 80% on LAP study questions. 

Eight correct responses to a ten-item multiple-choice objective ■/risU 
RESOURCES : 

Automobile ignition system 
Fender covers 

PROCEDURE : 

Steps 

1. Place fender covers. 

2. Without any aids, record the proper names of each ignition conroo .-/ul 
as they are seen. 

3. When list is completed, name and point out each of the co'vpoii'^:\\. ic 
the instructor. 

4. Take and score the LAP test. 

5. Upon successful completion of the LAP test, ask the instructor f')r a 
copy of Unit Post Test 37.04.06. Answer all of the questions 'o.u \ 
the test to the instructor for evaluation. 

6. Upon successful completion of unit test, proceed to the next unit. 
Principal Authors): Anderson/W. Osland 
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LAP TEST: IGNITION SYSTEMS COMPONENTS 



1. In the following diagram, identify number 6: 

a. breaker points . 

b. distributor cam. 

c. condenser. 

d. coil. 

2. In the following diagram, identify number 9: 

a. condenser. 

b . plug wires * 

c. spark plugs. 

d. coil wires . 

3. In the following diagram, identify number 4: 

a. distributor housing. 

b. condenser. 

c. ignition coil. 

d. distributor cap. 

4. In the following diagram, identify nurr>bGr 2: 

a. distributor wire. 

b. secondary wiring circuit. 

c. resistor bypass. 

d. condenser relay. 

5. In the following diagram, identify number 8: 

a. distributor housing. 

b. distributor cap. 

c. condenser. 

d. coil. 

6. In the following diagram, identify numlDer 3: 

a. ignition coil. 

b. breaker points. 

c. condenser. 

d. ballast resistor. 



7. 
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S. In the folloving diagram, identify number 5: 

a. cnntact or breaker points. 

b. condenser, 

c. coil. 

d. distributor Ccira, 

9. In ^ho. following diagram, identify number 7; 

. b V e ke r points. 

b. ballast resistor. 

c. condenser. 

."l . die t-^ibntor. 

.0. : r follcwi.ng dingraui, identify number 1: 



b. \'ol':age regulator. 

c. battery. 

d , di.^ tr ibutor . 



AUTG[\-.03!LE iQMiTJON SYSTEiV. * 
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LAP TEST ANS-.v?:R KEY : IGNITION SYSTEMS COMPONENTS 




Student: 

Date: 



File Code: 37.04.06.0Q.C1-2 




note Publishod: IQWTL. 



^;r.^JCconomlc Development 

UNVl^ POST TEST: IGNITION SYS'T 



•:?'7 



7.04.06.01 



^- J.v.v:':s do you have? 



a. 2 

b. 1 



;':cn'', ir, (Jocfin'o have: .vay windings 



c:»r?;, -y vc:;*:p?^''* 'ivi^ilabla al tho spark p'-V.^ udULilly •:;:/:ot}•l^ 
b. 50,000 volts. 

riv: cr»:r rir -''e '.s ir-nortpn-. .'.s the .longer the points are ciooed the: 



> ^ 4.,. - -LC, 



.1 



to fioat y our points or arc them. 
c:h.\-^: jv 11 cvXuv^!, the voltage to your battory . 
• vol: -^'jl 'ror the windings to build up a f^ood r>park. 
t:.; -'. J 'n^ildup ov the primrry windingti. 



]«^nf:rines equipped wifn a magneto do yout rcqun^o a: 



a. buttery. 

b. trta.sicU^r o^-i^^vatc or riu). 



'o breu 



^ r^A^.k^n irierrsentariiy, you have: 



b. a vi^V:r rf • . 'j 'a tor. 
d- ar "tion swit^.ilu 



6, In ti;c i'oiAOvv'iag diu^^mm, ideatliy number 3; 
a. breaker points. 
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37,04.06.02 (continued) 

7. In the following diagram, identify number 2: 

a. resistor bypass. 

b. secondaary wirinj.^ cicuit. 

c. condenser relay. 

d. distributor wire. 

8. In the following diagr^un, identify number 1 : 

a. distributor. 

b. batteri'^. 

c. frame. 

d. voltage regulator. 

9. In the folio wir:^^ diagr;i:r'., identify number 4: 



a. c;^ 'riser. 

b. diii^ributor hou.-^ir.g. 

c. distributor cap. 

d. ignition coil. 

10. in the following diat^am, identify number 8: 

11. dk'tributor housing. 

b. di^tiibutor cap. 

c. cc-videnr.er. 



p, 52, ric. 3-1.) 
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CIRCUIT 



gj S3 M n CI "a 



iGKXT'iON r>^V:TCM 



SECONDARY vvnuN(; 

cificurr ' X g 

, 1 ^ 

n 



n 
> 



'1 

"T 



[t n. o r> '::: > : r? -x <3 Z3 ■ 

5 ''' 



ERIC 



218 



37. 04. 06. 00. CI 



UNIT POST TEST ANSWER KEY: IGNITION SYSTEMS 4 



LAP .01 

1. a 

2. a 

3. d 

4. a 

5. a 

LAP .02 

6. b 

7. a 

a. b 

9. d 

10 . b 



ERIC 



219 



DatG: 



File Coda: 37 . 04 . 06 .00 . CI 

Dote Published: 6/21/77 




/lountain-lledns Sducation Se 



UNIT POST TEST: IGNITION SYSTEMS (B) 



37 .04.06.01 



1. 



To br-iak rhc coil operation moimentar ily , you have: 



a. breaker points 

b. a voltage regulator 

c. diodes 

d- an ignition switch 



2. 



r:nginc;s equipped v/ith a magneto do not require a: 
a* battery 

b. tranni:." ':or Lo oy^crate or run 

c . coil 

d. distributor 



Th e c a:n an^ 1 
closed the: 



(dwell angle) is important as the longer the p<vints are 



a - 

b. 



-cisier it is to float your points or arc them 
cr-ater the chance of cutting the voltage to your battery 
^oT;^ chancp you get for the windings to build up a good spark 
d] greater the magr^otic buildup of the primary windings 

In modern cars, the voltage available at the spark plug usual ly ...xceeds: 



'4 . In 


mode r n c ar s , the 


a . 


20,000 volts 


b. 


50x000 volts 


C - 


1.^0,000 volirs 


d . 


? 1'*^ ,0^0 vol ts 


5. In 


a coi.l hov/ many 


a , 


2 


b. 


1 


c . 


none, it does 


d . 
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In the following diagram, identify number 8: 



a 



distributor housing 

cist ributcr cap 
f-f*y^c^ r^. s o r 
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37 . 04 . 06>02 cont. 



7. In the following diagram, identify number 4: 



a. condenser 

b. distributor housing 

c. distributor cap 

d. ignition coil 

8. In the following diagram, identify number 1: 

a. ditstributor 

b. bcittery 

c . frame 

d. voltage regulator 

9. In the following diagram, identify number 2: 



a. resistor bypass 

b. secondary wiring circuit 

c. condenser relay 
d- distributor wir<^ 

In the following diagram, identify number 3: 



a. breaker points 

b. ballast resistor 

c. ignition coil 

d. condenser 



AUTOMOBILE IGNITION SYSTEM 



* ( From Auto Mechanics Fundame ntals 
StockeT. Goodheart-Wi fcox, 1974 
p. 52, Fig. 3-1.) 
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UNIT POST TEST ANSWER KEY: IGNITION SYSTEMS 



1. A 

2. A 

3. D 

4. A 

5. A 

6. B 

7. D 

8. B 

9. A 
10. B 
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UNIT POST TEST: IGNITION SYSTEMS (C) 



37.04.06.01 

1 . Engines equipped with a magneto do not require a: 

a. battery. 

b. transistor to operate or run. 

c. coil. 

d. distributor. 

2. The cam angle (dwell an^e) is important as the longer the points are closed the: 

a. easier it is to float your points or arc them. 

b. greater the chance of cutting the voltage to your battery. 

c. less chance you get for the windings to build up a good spark. 

d. greater the magnetic buildup of the primary windings. 

3. In a coil how many windings do you have? 

a. 2 

b. 1 

c. none, it doesn't have any windings 

d. 3 

4. To break the coil operation mementarily, you have: 

a. breaker points. 

b. a voltage regulator. 

c. diodes. 

d. an ignition switch. 

5. In modem cars, the voltage available at the spark plug usually exceeds: 

a. 20,000 volts. 

b. 50,000 volts. 

c. 120,000 volts. 

d. 210,000 volts. 

37.04.06,02 

6. In the following diagram, identify number 2: 

a. resistor bypass. 

b. secondary wiring circuit. 

c . condenser relay . 

d . distributor wire . 
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37.04.06e00.C1.2 (C) 



37. 04. 06^02 (continued) 

7. In the following diagram, identify number 4 : 

a. condenser. 

b. distributor housing. 

c, distributer cap. 

d, ignition coil. 

8. In the following diagram, identify number 8: 

a. distributor housing. 

b. distributor cap. 

c. condenser. 

d. coil. 

9. In the following diagram, identify number 1 : 

a. distributor. 

b. battery. 

c. frame. 

d. voltage regulator. 

10. In the following diagram, identify number 3 : 

a. breaker points. 

b. ballast resistor. 

c. ignition coil. 

d. condenser. ^ 

AUTOMOBILE IGNITION SYSTEM 

* ( From Auto Mechanics Fimdamentals, 



Stockel, Goodheart-Wilcox, 1974 distributor housing 




UNIT POST TEST ANSWER KEY: IGNITION SYSTEMS 



1. A 

2. D 

3. A 

4. A 

5. A 

6. A 

7. D 

8. B 

9. B 
10. B 
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